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Plant Phenotype and Genotype data
sharing

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

PLANT DATA STANDARDS

Genotyping and Phenotyping

Data standards

* Semantic
+ Description of the data
+ Controlled vocabularies: term name and definitions
+ Ontologies: semantic links between terms
+ Sequence Ontology

+ Biologist driven #Crop Ontology

* Structure
+ Formatting and Organizing the data
+ Text file based
+ Standards: CSV, VCF, GFF, MIAPPE (www.miappe.org) , etc...
+ Biologist & Computer scientist driven
* Technical
+ Dataintegration and sharing
+ Interoperability : tools and systems
* GA4GH
+ Breeding APl www.brapi.org
+ Computer scientist driven
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Community driven recomendations

* WheatlS: http://wheatis.org/DataStandards.php

Wheat Data In perability Guidelines

Community driven recomendations
WheatlS:
http://wheatis.org/DataStandards.php _
* Data standards and ontology
recomendations

Phenotypes
» Data manager and biologist driven Recommendations
R

* Open contribution Wheat Data Interoperability Guidelines

* Considered for other species

+ Grape (doi10.1038/hortres.20 [

+ Rice Sl Lt Hec o 3 2016+ PMCE2008
Horticulture
Research
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Publishd oning 2016 Nov 23, dol: 10.1038mats
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PAID: 27017288

Towards an open grapevine information system
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Community driven recomendations

* WheatlS:
http://wheatis.org/DataStandards.php
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Minimum Information About Plant
y Phenotyping Experiment v1.1

| V1.1 Officially released 9th January 2019

* 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, ...
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MIAPPE V1.1 data model — Data & Environment

‘—Ix“—‘l Files: data,...

e+ Environment

.

[emnme et

Events

Biological material

Treatment

Observation Unit

MIAPPE V1.1 data model — the (ISA) backbone

+ Investigation: whole
dataset

« Study : one experimentin
one location for one to
several year

« Assay: Trait + Method +
Scale/Unit i

nh‘/(fr'

MIAPPE V1.1 data model — assayed biological
material

" Biological material

Observation Unit  + 4

- Sample "

$¢BrAPI

*Breeding API

#http://brapi.org/
*International collaboration
+Excellence in Breeding platform (CGIAR)

BreedingAPI

+Coordinator : Peter Selby :552‘ J_"m fé'_\q
sLead: Lukas Mueller, Jan Erik Backlund, Kelly &=
Robbins E'R"Y"'
*Vision :
+Standard Open API

«Information Exchange
+Main target: Breeding
*Servers implementations
*Clients implementations

$SBrAPI

*Servers implementations
+CGIARs international network
+Elixir Excelerate
+Emphasis
+Germinate
*Clients implementations
+Flapjack : genotyping data visualization
+R analysis pipelines

=l
[ =]
x
HIDAP

BreedingAPI
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BreedingAPI Generic Portal Federations

* Servers implementations Lightweight
® Clients implementations lghtwelg )
® Flapjack : genotyping data visualization * Full text (google like)

® R analysis pipelines . . .
® BrAPPS : Tools integrable in any BrAPI compliant System Federation Oriented

ttps://www.brapi.org/brapps.ph * Ease community
management

BRAPP SHOWCASE
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BreedingAPI Generic Portal

Community specific federations and portal

* Servers implementations
® Clients implementations
® Flapjack : genotyping data visualization
® Ranalysis pipelines
® BrAPPS : Tools integrable in any BrAPI compliant System

https://www.brapi.org/bray
® Databases federation
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Generic Web Portal

¥y
* Open source

DATABASES FEDERATION * Faceted E

yield rust

Datatype; 061 USSRWWN_2016_Champaign - The Triiceae Toolbox

=D Experimont  EIIEETII
Experiment Triticese Toolbox USSRWWN_2016_Champaign phenotype trial tralts=ad
adult tripe rust reacton type FHE reaction type heading date plant height grain yiel
dammage lodging degree Uriform _ (Expand)

Database

UESRWWN_2016_NewHaven - The Triticeae Toolbax
The Triticeas Toolbox = i
xperiment

oo e i T UESN 1 oo phci W i
heading date piant height geain yield test weight Uniferm Eastern Soft Red Winter W
description=UESRWWN Little stripe rust. Fertill _ (Expand)
Technical solutions and existing federations Node
T UESRWWN_2016_Champaign - The Triticeae Toolbox
URGH Experiment  EZESIIIE
POPAS. Experiment Triticaas Tooox UESRWAWN_2016. Champaign phenotype tria traits=ad

adult stripe rust reaction type FHE reaction type heading date plant height grain yiel
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. (73
Generic Portal S2BrAPI
* Easy Federation extension
+ Solr & CSV indexation e Join
Intarpro famity (28] .. =
* Any Datatype G tuncton (15 + Elixir Plant Community
+ Genome, Genetic, Phenomic, QTL, Article, ...

Interpro somain 113

BrAPI Portal Federation

+ Data Harvester
Garaic rap o1 ) . - .
. hub: ://github. Jeli /plant-bi tl-data-looki
* Open Source e sy Github: https://githul
Interpr censerved site 2 * Add your db

Erance: massr+ | plant-brapi-etl-data-lockup-gnpis | sources |

* Create your own community g . ...
« Open source portal

G process 11

« Elixir Plant Data search portal

RN Plant Sciences Community

Human Data
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SeBrAPI

BrAPI Portal Federations BrAPI Elixir Plant Data search portal

* Focus on Plant Phenotyping & PGR resources * Elixir Plant Data Search Public availability
* Germplasm

* Observation Variable =~ ZGnpiS mu w- e meipes s Aocan, st Gems Sy

+ February / March 2019.

«  Study: Phenotype or * Open source
Genotype pr— b | e | + Customizable - Reusable
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BrAPI Portal Federation Take home message

* Standardize data semantic and format
+ BrAPI & MIAPPE welcome contributions
* Join Existing Federations

« Information & Support : Elixir Plant Community
* https://www.elixir-eur ities/pl iences

+ Generic lightweight

Data endpoints

i INRA, WUR

Data Cache

IdVTagE

elasticsed| « BrAPl
« Build your BrAPI endpoint

« Support through Elixir Plant and BrAPI Community
« BrAPI validation tools (BRAVA)
* Mass JSON extract possible

* Create your own Federation

Sources

URG! Grpl$ 62,878)
CIRAD TropGENE (727)

71 VIB PIPRA (679) PHE! E
IBET BioData (1) e
NIB (8)
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