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Plant Phenotype and Genotype data 
sharing

From data standards to publication and data 
discovery in global databases federations

14 Jan 2018
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PLANT DATA STANDARDS

Genotyping and Phenotyping
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Data standards
• Semantic

 Description of the data
 Controlled vocabularies: term name and definitions
 Ontologies: semantic links between terms

• Sequence Ontology
• Crop Ontology
• …

 Biologist driven

• Structure
 Formatting and Organizing the data
 Text file based 
 Standards : CSV, VCF, GFF, MIAPPE (www.miappe.org) , etc…
 Biologist & Computer scientist driven

• Technical
 Data integration and sharing
 Interoperability : tools and systems

• GA4GH 
• Breeding API www.brapi.org

 Computer scientist driven
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Community driven recomendations

• WheatIS: http://wheatis.org/DataStandards.php
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Community driven recomendations
• WheatIS: 

http://wheatis.org/DataStandards.php

• Data standards and ontology
recomendations

• Data manager and biologist driven

• Open contribution

• Considered for other species
 Grape (doi:10.1038/hortres.2016.56)

 Rice
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Community driven recomendations

• WheatIS: 
http://wheatis.org/DataStandards.php

• Published in F1000
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http://www.miappe.org/
http://www.brapi.org/
http://wheatis.org/DataStandards.php
http://wheatis.org/DataStandards.php
http://wheatis.org/DataStandards.php
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Minimum Information About Plant 
Phenotyping Experiment v1.1

• www.miappe.org

• Improved Documentations and Examples 

• Alignment with other standards 
 MCPD, datacite, Crop Ontology, BioSampleDB

• Input from crop and forest tree 
 Biologist friendly

• Formalization in OWL language

• Interoperability between MIAPPE, ISA-Tab and BrAPI

• Request For Comment during 2018
 Review and improvement from Emphasis, Elixir, …

 Frederik 
Coppens

 Richard 
Finkers

V1.1 Officially released 9th January 2019
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Investigation

Study

Assay

(Observed variable)

MIAPPE V1.1 data model – the (ISA) backbone
• Investigation: whole

dataset

• Study : one experiment in 

one location for one to 

several year

• Assay: Trait + Method + 

Scale/Unit
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Investigation

Study

Assay

(Observed variable)

Observation Unit

Sample

Biological material

MIAPPE V1.1 data model – assayed biological
material
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Investigation

Study

Assay

(Observed variable)

Observation Unit

Sample

Treatment

Events
Biological material

Environment

Files: data,…

MIAPPE V1.1 data model – Data & Environment
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BreedingAPI
•Breeding API

◆http://brapi.org/

•International collaboration
◆Excellence in Breeding platform (CGIAR)
◆Coordinator : Peter Selby
◆Lead: Lukas Mueller, Jan Erik Backlund, Kelly 
Robbins

•Vision : 
◆Standard Open API 
◆Information Exchange 
◆Main target: Breeding

•Servers implementations
•Clients implementations
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BreedingAPI

•Servers implementations
◆CGIARs international network
◆Elixir Excelerate
◆Emphasis
◆Germinate

•Clients implementations
◆Flapjack : genotyping data visualization
◆R analysis pipelines
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Use of BrAPI to connect HIDAP an 
SweetPotatoBase

Single Analysis MET Analysis

HTMLMS WORD

USER

Exploratory Analysis

The Analytical Components of HIDAP

Export analytical reports in two formats

http://www.miappe.org/
http://brapi.org/
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BreedingAPI
• Servers implementations
• Clients implementations

• Flapjack : genotyping data visualization
• R analysis pipelines 
• BrAPPS : Tools integrable in any BrAPI compliant System
◆ https://www.brapi.org/brapps.php
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BreedingAPI
• Servers implementations
• Clients implementations

• Flapjack : genotyping data visualization
• R analysis pipelines 
• BrAPPS : Tools integrable in any BrAPI compliant System
◆ https://www.brapi.org/brapps.php

• Databases federation
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DATABASES FEDERATION

Technical solutions and existing federations

15

Cyril Pommier / Plant Phenotype and Genotype data sharing

Generic Portal Federations

• Lightweight

• Full text (google like)

• Federation Oriented

• Ease community 
management
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France

United KingdomGermany

UCW

Australia

Mexico

United States

International Federation
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Generic Portal
Community specific federations and portal
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UCW
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Generic Web Portal
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• Open source

• Faceted

https://www.brapi.org/brapps.php
https://www.brapi.org/brapps.php
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Generic Portal
• Easy Federation extension

 Solr & CSV indexation

• Any Datatype
 Genome, Genetic, Phenomic, QTL, Article, …

• Open Source

• Join through the Elixir Plant Community
 https://www.elixir-europe.org/communities/plant-

sciences
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BrAPI Portal Federations

• Focus on Plant Phenotyping & PGR resources
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• Germplasm
• Observation Variable 
• Study: Phenotype or 

Genotype 
• Location later
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BrAPI Portal Federation

Data endpoints

INRA, WUR

VIB, Pt

Data Cache

Data 

Harvester Web 

Service

Plant Data 

Search

Batch 

Download
EBI…
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BrAPI Portal Federation

• Join
 Elixir Plant Community

 Data Harvester
• Github: https://github.com/elixir-europe/plant-brapi-etl-data-lookup-gnpis

• Add your db

• Create your own community
 Open source portal

 Elixir Plant Data search portal
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Elixir Plant Data search portal

• Elixir Plant Data Search Public availability 
 February / March 2019.

• Open source

• Customizable  Reusable
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Take home message 

• Standardize data semantic and format
 BrAPI & MIAPPE welcome contributions

• Join Existing Federations
 Information & Support : Elixir Plant Community

• https://www.elixir-europe.org/communities/plant-sciences

 Generic lightweight

 BrAPI
• Build your BrAPI endpoint

• Support through Elixir Plant and BrAPI Community 

• BrAPI validation tools (BRAVA)

• Mass JSON extract possible

• Create your own Federation
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https://www.elixir-europe.org/communities/plant-sciences
https://github.com/elixir-europe/plant-brapi-etl-data-lookup-gnpis
https://www.elixir-europe.org/communities/plant-sciences
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