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Wheatis and Elixir Plant Data Discovery

Plant Data Repositories Federation and how to 
join them
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European 
Networks

National
Networks

Global 
Networks
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International data standards

Web services

Controlled vocabularies 
Trait dictionaries

Minimal information

MCPD

From Repository to Federation
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I/ SINGLE REPOSITORY : GNPIS
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INRA information system for 
crops, forest trees and pathogens

Genome
• Annotation
• Transcriptome
• SNP / Structural variants

Genetics
• Genetic maps
• Genetic markers
• Genetic resources

Phenotypes
• GxE
• QTL maps
• GWAS, GS

URGI DBs
« GnpIS »

From INRA archive…

GnpIS

11 Dec 2017
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Phenotyping data in GnpIS
• GnpIS portal, ie Data discovery

u https://urgi.versailles.inra.fr/gnpis/
• GnpIS phenotype specific portal, ie Dataset builder

u https://urgi.versailles.inra.fr/ephesis
• Phenotype and environment Experimental data

u Whole Trials
u Generic : Ontology driven

• Levels: Whole trial, plot, plant data in experimentation
• Observation variables : traits, environment, …

u Multiple factors
• Genotype factor is mandatory
• 0 to n other factors : treatments, stress, etc…

u Punctual observation or temporal series/kinetic
• Raw or elaborated data

u Alphanumeric or complex
u Images or binary files 

• Phenotyping data Repository

https://urgi.versailles.inra.fr/gnpis/
https://urgi.versailles.inra.fr/ephesis
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Plant Phenotyping Data Publication

• Phenotyping Networks
• Multi local, Multi year
• Evolving Varietal List
• Data publication, 

usable for Data paper
u DOI Citation

11 Dec 2017
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Accessibility, Interoperability, Reusability

• Access Study/trial 
list
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Accessibility, Interoperability, Reusability

• Access Study/trial 
list

• Access Data
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Accessibility, Interoperability, Reusability

• Access Study/trial 
list

• Access Data
• Interoperability, 

Provenance
u Biological Material
u Observation 

Variables

11 Dec 2017
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Accessibility, Interoperability, Reusability

• Access Study/trial 
list

• Access Data
• Interoperability, 

Provenance
u Biological Material
u Observation 

Variables
• Create Analysis data 

set, filter by
u Year
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Accessibility, Interoperability, Reusability

• Access Study/trial list
• Access Data
• Interoperability, 

Provenance
u Biological Material
u Observation 

Variables
• Create Analysis data 

set, filter by
u Year
u Variable
u Panel 

11 Dec 2017
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EXAMPLE 1 : VITIS PHENOLOGY

Incremental publication
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Vitis Dataset

• 50 Years
• 2 locations
• Phenology
• Muti level

11 Dec 2017
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Incremental publication

• Data layer addition
u New years
u New Elaborated Data

• Vitis Dataset
u Phenology

11 Dec 2017
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EXAMPLE 2: WHEAT YIELD EVOLUTION

Get All Yield Wheat data from 2003 to 2010, with reference variable 
normalisation and decease notation
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Example : Data set building with GnpIS-
Ephesis

• François-Xavier Oury, Emmanuel Heumez, Bernard Rolland, Jérôme Auzanneau, Pierre Bérard, Maryse Brancourt-
Hulmel, Xavier Charrier, Hubert Chiron, Camille Depatureaux, Laurent Falchetto, et al (2015) Winter wheat
(Triticum aestivum L) phenotypic data from the multiannual, multilocal field trials of the INRA Small 
Grain Cereals Network. doi: 10.15454/1.4489666216568333E12 

u DOI : http://dx.doi.org/10.15454/1.4489666216568333E12

u Winter wheat phenotypic French experimental network. 
u Observations : agronomic, quality, disease, phenology,…
u Integration of 10 experimental locations, 15 years, 1700 genotypes.

à 813 trials/study, 81 000 replications

20 March 2018
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http://dx.doi.org/10.15454/1.4489666216568333E12
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Wheat datasets publications

• Example of multiple datasets 
integration

u Shared locations
u Some common varieties

20 March 2018
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Wheat datasets publications

• Example of multiple datasets 
integration

u Shared locations
u Some common varieties

• Successive publications 
u Initial publication: Agronomic and 

breeding

20 March 2018
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Wheat datasets publications

• Example of multiple datasets 
integration

u Shared locations
u Some common varieties

• Successive publications 
u Initial publication: Agronomic and 

breeding
u Quality

• Breadmaking
• Technological

u Additional Year: 2015

20 March 2018
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Wheat datasets publications

• Example of multiple datasets 
integration

u Shared locations
u Some common varieties

• Successive publications 
u Initial publication: Agronomic and 

breeding
u Quality

• Breadmaking
• Technological

u Additional Year: 2015
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Scientific Question 

• Evolution of wheat mean yield for genebank accessions from 2003 
to 2007, including disease interaction.

20 March 2018
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Wheat Yield dataset building

• MIAPPE Plant Material 
Selection

20 March 2018
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Wheat Yield dataset building

• Genebank/BRC accessions dataset selection

20 March 2018
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Variable selection: Ontology
Widget/BrAPPS

• Yield

https://www.brapi.org/brapps.php

https://www.brapi.org/brapps.php
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Variable selection: Ontology
Widget/BrAPPS

• Biotic stress

https://www.brapi.org/brapps.php

https://www.brapi.org/brapps.php


Cyril Pommier /  Standards for Distributed Plant Phenotyping data integration

Wheat Yield dataset building
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• Multi factors
• Multi levels
• Multi locations
• Multi years
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Data preview
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Wheat Yield dataset building

• Easy Subseting
~ Third of 81 000 
replications

• Reuse through
MIAPPE ISA Tab File 
export

20 March 2018
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II/ REPOSITORIES FEDERATION

FINDABILITY

20 March 2018
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Distributed Information System

Web Services 

GnpIS
Ephesis

Identification
Ontologies

Archive system

Infrastructure
Storage
Archive
Compute

11 Dec 2017
32

Generic Data 
discovery
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GENERIC DATADISCOVERY

wheatis.org, Elixir-Fr, Transplant

11 Dec 2017
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Generic search
Wheatis.org, Elixir-Fr, Transplant

• Full text
• Facets
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Faceted search portal

Data extraction 

…

Distributed
Indexes

Data discovery in distributed databases

Databases
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CerealsDB

UCW

Data types
Phenotypes
Markers, 
accessions, 
GWAS, 
Experiments
Journal articles
Seeds of 
discovery data
Genomic
Features

Generic discoverable data
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Generic Search Growth
Indexing Package

• Community Building
• Indexing node deployment support
• http://wheat-urgi.versailles.inra.fr/Projects/Wheat-Information-

System/SolR-tool-package

http://wheat-urgi.versailles.inra.fr/Projects/Wheat-Information-System/SolR-tool-package
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Generic datamodel

20 March 2018
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WheatIS nodes

INRA

T3

EBI

WheatIS
search

CIMMYT

Central 
index

Data discovery perspectives

• Central index approach
u FTP/Web repo on each node

• Trackhub like
u Metadata harvested / indexed

• CSV Files
u Export from existing solr

• /select àenable stored properties
– Old Solr nodes

• /export requestàOpen this solr
endpoint

• Pros
u Lighter implementation for new 

nodes
u Easy update of Solr engine
u Easy addition of new 

functionalities …
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Generic vs Specific

• Generic search
u Any data type
u Full text search
u Fuzzy search
u No specific search : « Trial on Wheat Yield with Decease notation »

• Specific Search
u Phenotyping

• Variety/ Germplasm search
• Phenotyping Variable search

u Breeding API

11 Dec 2017
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Elixir Plant Data Lookup Service for  Genotype –
Phenotype 

• Minimal Objectives
• Distributed model
• Building lightweight services integrating over independently established 

archives
• A common API to distribute data
• Allows community specific  web interfaces over the services

• Data discovery not data mining
• Plant Phenotype and Phenotype x Genotype analysis are very complex 

and diverse 
• Dataset building and consolidation



Cyril Pommier /  Standards for Distributed Plant Phenotyping data integration

Common API, MIAPPE Web Service

•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 
◆ Breeding is the main target

•Servers implementations
◆ CGIARs international network
◆ Elixir Excelerate
◆ Emphasis
◆ Germinate•Clients implementations
◆ Flapjack : genotyping data visualization
◆ Phenome-fppn portal, GnpIS, Elixir Plant Data Lookup Service
◆ R analysis pipelines

20 March 2018
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Bill & Melinda Gates Foundation
CassavaBase
T3
IBP
JHI
Bioversity
CIRAD
INRA
IRRI
GOBII
Wageningen
CIP
DaRT
Cornell
iPlant

http://brapi.org/
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W orkflow  H ID A P -Sw eetPotatoB ase

U s e  o f  B r A P I t o  c o n n e c t  H ID A P  a n  

S w e e t P o t a t o B a s e

S w e e t P o t a t o B a s e  s t o r a g e  t h e  e x p e r im e n t a l d a t a  t h a t  w e  w a n t  t o  

u s e

Single Analysis MET Analysis

H T M LM S W O R D

U SER

Exploratory Analysis

T h e  A n a ly t ic a l C o m p o n e n t s  o f  H ID A P

E x p o r t  a n a ly t ic a l r e p o r t s  in  t w o  f o r m a t s

Benefit 1 : BrAPI for R analysis

20 March 2018
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Brapi/v1/study/table web service → ISA Raw data file
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Benefit 2: BrAPPS

• Tools integrable in any BrAPI compliant System
◆ https://www.brapi.org/brapps.php

20 March 2018
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https://www.brapi.org/brapps.php
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• Phenotype through Breeding API
• Generic WheatIS/transPlant for all other data types

• Future Elixir Core data resource or Recommended Interoperability Resource?
• Open source software. 

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

Data endpoints
INRA, WUR

VIB, Pt

Data Cache
Data 

Harvester Web 
Service

Web User 
interface

Batch 
Download

EBI…

Elixir Plant Data Lookup Service

https://github.com/elixir-europe/plant-brapi-etl-data-lookup-gnpis
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Elixir Plant Data Lookup Service 
Development

- 2018 Deliverable (D7.2):
u Data Harvester finalized and published on github
u Partners databases indexed through BrAPI

- Elixir-nl(WUR)
- Elixir-fr(INRA)
- Elixir-be(VIB)
- Elixir-pt(iBET)
- Elixir-sl (NIB)
- Elixir-fr(CIRAD) in progress

- Elixir new nodes
u Italy (FMACH) → Elixir Staff Exchange
u Germany (IPK)
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How to join the BrAPI federation ?

• Implement minimum BrAPI web services
u Location

u Germplasm

u Study

u Trial

u Observation Variable (optional)
u Phenotype-search (optional)

u Program (optional)

• Contact Elixir Plant to register
• Need help ?

u Elixir Plant community

u BrAPi community

u Elixir staff exchange ?
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MIAPPE STATUS AND PERSPECTIVES

20 March 2018
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Adoption
• Plant community involved

u Elixir (European bioinformatic infrastructure)
u Emphasis (European Phenotyping infrastructure)
u Bioversity international CGIAR

• Breeding API is Elixir official Phenotyping standard web 
service

• MIAPPE and BrAPI high collaboration
u adoption and compliance

• Data repositories and management tools
u GnpIS https://urgi.versailles.inra.fr/gnpis/
u eDale https://edal.ipk-gatersleben.de/
u PlantPhenoDB at IPGPAS http://cropnet.pl/plantphenodb/
u In progress: COPO, Elixir plant databases (iBet, WUR, VIB, …), 

Brassica Information Portal, …

50
20 March 2018

https://urgi.versailles.inra.fr/gnpis/
https://edal.ipk-gatersleben.de/
http://cropnet.pl/plantphenodb/
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Perspectives

• Version 2 : Emphasis, Elixir, …
u Environment
u Sensor traceability
u Phenoharmonis Workshop Montpellier may 2018

• Elixir data lookup service, MIAPPE enabled.
u Data discovery
u Elixir
u WheatIS & Emphasis ?
u Open source software

• Dataset Validation
u Elixir
u File archive (ISA Tab) and BrAPI based

51
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