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e Sustainable tool federation
e FAIR data management
» Adoption of standards in plant sciences
+  Develop community recommendations Biotochnalony S—
« Data portal
e Facilitate data integration and analysis
e Training.
e Joint projects (ELIXIR, EU, ...)
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W EMPHASIS
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FaR DATA PRinCIPLES

W DO You
orcoN A .X2Q FUE?
/

HERE
A!

\

Wilkinson et al., The FAIR Guiding
Principles for scientific data
management and stewardship.
Scientific Data 3 (2016)

E}Iable Aocessible nteroperable Qeusable
9%
/O 50 %

Ids Open Protocole Semantics License
Index Perenial Metadata Linked Data Well described
Metadata Vocabularies Provenance (origin, process, methodology)
Description Standards

Sustainable data access over decades
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e PLANT use case

W EMPHASIS
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W EMPHASIS

. elixir
e What is FAIR for plant data ? X
* Phenotyping Envi :
° Envirotypin
* Raw data YPINg
* Images in different modes * Raw data
* RGB / spectral / hyperspectral / thermal * numeric
* Individual plant time series « highly dynamic time series

* Expensive to generate
* Not reproducible

* Computed / derived data
e Data matrices (XLSX)

* Genetic variation

* Raw data
* Sequence files
* “cheap” to generate
* Big Data

* Derived
* VCF
 Aligned to a given reference genome

 spatial heterogeneity
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W EMPHASIS

Eléﬁ‘.

e Phenotyping data life cycle

« Raw » data, pheno/env measures, variables

« computed » data, reduced, indicators
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e Plant Phenotyping Life cycle

Data acquisition

e VARIABLES
Plant/microplot level
Traceability

Raw measures

Data Cleaning

e Platform IS (Emphasis IS,
PHIS, ...)

e Analysis Reproducibility
e Provenance
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Plant phenotyping data management fro

Raw data long term conservation

Data computation

Goncyon [vatamant | Fusaioss

¢ INDICATORS

e Statistical integration

e Genotype level (mostly)

e New computation for
each scientific question

e One raw dataset [ many
computed datasets

Soisson | low input 5
Soisson | highN 7
Charger | low input 1
Charger | highN 2
n phnnnmirc tointegration for nnnlycic and PGR characterizations

°
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Data publication

e One Data Publication by
datasets.

¢ Platform IS
e Phenomic, plant level

e FAIR Data Repositories
e Reduced

-

Variety charger
is resistant to
fusariose under
intensiv cultural
practice
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¢ Plant Phenotyping Life cycle Raw data long term conservation

Data acquisition

Data computation Data publication

e VARIABLES ¢ INDICATORS e One Data Publication by
e Plant/microplot level e Statistical integration datasets.
e Traceability e Genotype level (mostly) * Platform IS
e Raw measures e New computation for e Phenomic, plant level
e Data Cleaning each scientific question ¢ FAIR Data Repositories
e Platform IS (Emphasis IS, * One raw dataset (| many e Reduced

PHIS, ...) computed datasets

e Analysis Reproducibility
e Provenance
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W EMPHASIS
elixir

e Plant Genetic variation

* Variability of the genotypes (AKA varieties, accessions, germplasm)

e Sequencing (GBS), Chips, ...

* Raw data : reads

 Aligned data : VCF

e Paradigm: Raw data is too big, easy to generate [ keep only Variation

* But: realign to a new genome version, or to another reference variety ?

e [ | Raw data can be interesting to keep too

Plant phenotyping data management from phenomics to integration for analysis and PGR characterizations: challenges and solutions from ELIXIR and EMPHASIS p. 10
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W EMPHASIS

[ i Rusable elixir
e FAIR For plant science ,O % S '. ’X

* Phenotyping: Raw and derived data
* Genotyping: Computed data (plus option for Raw data).

gatasets Day;
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\Q Data collection /GO
. . b'ﬁe ]lé
* Solutions on the data lifecycle o 2
. . O A7
* Data standardisation B Dataﬁndmg P“’“““‘g %,
O o
» Data repositories for publication & ]
* Data findability / discovery Data standa rds Data 2
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e public ation
té & sharing
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W EMPHASIS

Eléﬁf

e PLANT DATA STANDARDS : WHY

) ® Plant phenotyping data management from phenomics to integration for analysis and PGR characterizations: challenges and solutions from ELIXIR and EMPHASIS p. 12
EIM \ E M P H AS I S 04 October 2023 / Roland Pierushka / Cyril Pommier



Why should we standardize data?

* Allow anyone (including yourself) to reuse it: metadata about the
experiment (who did it, for what purpose, where and how)

» Enable data integration with other types of data: Linked data between
datasets using identification of pivot objects

Phenotype 1 = measurement on a gencl)type in an environment-GI?S1-tirlne1
|

—
—~—
—
~ <. | |

Genotype = observed marker’s alleles on a genotype : :

Climate 1 = climatic data at GPS1-time1

 To enable knowledge discovery: metadata about the experiment,
controlled vocabularies, ontologies

INRAZ
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W EMPHASIS

Eléﬁf

e PLANT DATA STANDARDS : WHO
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¢ Interoperability in International network

PHEN®ME i
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Networks
I ifb desNBI
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EIM

W EMPHASIS

ssBrAPI

Web services

o e

CGIAR

NEtWOFkS International data standards \

@ >

RESEARCH DATA ALLIANCE

¢
lCrop Ontology

Controlled vocabularles
Trait dictionaries

Minimal information
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http://www.fao.org/
http://www.bioversityinternational.org/

e Sharing standards: standards registries

FARSharingorg  a e | K R Y - -

<> standards, databases, policies

How to cite this record FAIRsharing.org: GnplS; Genetic and Genomic Information System; DOI: 10.25504/FAIRsharing.dw22y3; Last edited: May 8, 2018, 9:
am.; Last accessed: Jun 12 2018 9:23 p.m. ®

This record is maintained by cpommier [@@|8] and Thomasletellier

Record added: March 2, 2016, 5:59 a.m.
Record updated: May 7, 2018, 11:29 a.m. by ThomasLetellier,

In Collections Related Standards

Wheat Data Interoperability Guidelines Reporting Guidelines

Minimum Information about Plant Phenotyping Experiment
ELIXIR node contributed resources
Terminology Artifacts
Crop Ontology
Piant Ontology

Models and Formats
Investigation Study Assay Tabular
General Generic Feature Format Version 3
Variant Call Format

Support
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e Community driven recomendations and registries
* WheatlS: e Community story
http://wheatis.org/DataStandards.ph
« RDM Toolkit e
* https;//rdmkit,elixir-europe,org/ BROWSE  GATEWAYS & COLLECTIONS HOW TO PUBLISH ~  ABOUT ~

RDM Data About  Contribute (s Wcili; T Q Search M) Check for updates
management

RTICLE
) Developing data interoperability using standards:

at community use case [version 2; referees: 2

Data management Are you working with data in the Life Sciences? Do you fee

overwhelmed when you think about Research Data Manayed]
Data life cycle v

The ELIXIR Research Data Management Kit (RDMKit) is an online guide contle Yeumo', Michael Alaux ()2, Elizabeth Arnaud®, Sophie Aubin’, Ute Baumann?,
Your role v management practices applicable to research projects from the beginning:hes, Laurel Cooper @ 6 Hanna Cwiek-Kupczyriska’, Robert P. Davey (F‘ 8

Developed and managed by people who work every day with life science dan Fulss?, Clement Jonquet (%) 1%, Marie-Angélique Laporte®, Pierre Larmande () 1213,
Your domain v has guidelines, information, and pointers to help you with problems throufier {5} %, Vassilis Protonotarios (%) %, Carmen Reverte (7} 5, Rosemary Shrestha®,
o o life cycle. RDMKkit supports FAIR data — Findable, Accessible, Interoperablerats’® Aravind Venkatesan (::.:, 12 Alex Whan'?, 2a2 Hadi Quesneville G} ?

by-design, from the first steps of data management planning to the final st

datai bli hi letails
Tool assembly ata in public archives.

The RDMkit organises information into the six sections displayed below, wl
interconnected but can be browsed independently.

National resources
| This article is included in the Global Open Data for Agriculture and Nutrition

All tools and resources gateway.

Elég All training resources

Data life cycle


http://wheatis.org/DataStandards.php
https://rdmkit.elixir-europe.org/

Community guidelines portal : RDMKkit - Best practices and guidelines
for FAIR data management

e A“wikipedia-like” knowledge base website, free and open
e Describes how to manage research outputs according to FAIR principles

e Portal to other online resources used by RDM professionals and researchers

RDM Data management  About  Contribute ©) GitHub

The Research Data Management toolkit for Life Sciences

Best practices and guidelines to help you make your data FAIR (Findable, Accessible, Interoperable and Reusable)

URL: https://rdmkit.elixir-europe.org/

Recommended in the Horizon Europe Program Guide as the “resource for Data Management guidelines and good
practices for the Life Sciences”

) e Plant phenotyping data management from phenomics to integration for analysis and PGR characterizations: challenges and solutions from ELIXIR and EMPHASIS p. 18
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RDMKkit is NOT

e A peer reviewed journal
e Arepository to store files

e Aregistry for listing resources and tools

e A manual or user guide for tools

e A website for projects to share deliverables

) ® Plant phenotyping data management from phenomics to integration for analysis and PGR characterizations: challenges and solutions from ELIXIR and EMPHASIS p. 19
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RDMkit in numbers

179 ,, °14 122
Contributors '-O—‘ Tools & resources @@ @
i (— Explained in the Pages

The force behind context of real world Helping you with data

RDMkit S management

e Contributors are experts in RDM and/or in scientific domain in ELIXIR and beyond

e ELIXIR Node service in 3 Nodes/Countries

e Managed by an editorial board composed of 16 ELIXIR members from several Nodes and the lead for
“FAIR Data & Resources” at the Office of Data Science Strategy at NIH

e The content is curated by members of the ELIXIR RDM Community

from March 2021 until September 2023
® Plant phenotyping data management from phenomics to integration for analysis and PGR characterizations: challenges and solutions from ELIXIR and EMPHASIS p. 20
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Plant Pages including PGR

https://rdmkit.elixir-europe.org/plant sciences

RDIM

Data management

Data life cycle v
Data management
Your role v . planning
Your domain A IntrOdUCtlon Plant biological materials:
(meta)data collection and
Bioimaging data Data management challenges in plant sciences sharing
Biomolacular The plant science domain includes studying the adaptation of plants to their Phenotyping: (meta)data
L environment, with applications ranging from improving crop yield or resistance to collection and publication
environmental conditions, to managing forest ecosystems. Data integration and reuse Genotyping: (meta)data
Epitranscriptome are facilitators for understanding the play between genotype and environment to collection and publication
data produce a phenotype, which requires integrating phenotyping experiments and
genomic assays made on the same plant material, with geo-climatic data. Moreover, Belatedipages
Human data cross-species comparisons are often necessary to understand the mechanisms More information
behind phenotypic traits, especially at the genotypic level, due to the gap in genomic Relevant tools and
Human. PRENDEEN knowledge between well-studied plant species (namely Arabidopsis) and newly resources
genomics sequenced ones.
Intrinsically The challenges to data integration stem from the multiple levels of heterogeneity in
disor(.iered this domain. It encompasses a variety of species, ranging from model organisms, to
prateins crop species, to wild plants such as forest trees. These often need to be detailed at
Miarie infra-specific levels (e.g. subspecies, variety), but naming at these levels sometimes
metagenomics lacks consensus. Studies can take place in a diversity of settings including indoor (e.g.
growth chamber, greenhouse) and outdoor settings (e.g. cultivated field, forest) which
Microbial differ fundamentally on the requirements and manner of characterizing the
biotechnology environment. Phenotypic data can be collected manually or automatically (by sensors
and drones), and be very diverse in nature, spanning physical measurements, the
Plant sciences results of biochemical assays, and images. Some omics data can be considered as well
|/ ULYNMITIE UdLla 111aiiagcliliciit 11uVIl PHTHUITHILW LU TTILCETaLvIL TV alialydid aliu r Jin Liigiauici izacivii. viialiciiges aiivu

el)ii g EMPHA

Data management About Contribute = © GitHub

Your domain

Plant sciences - : -

S I S 04 October 2023 / Roland Pierushka / Cyril Pommier
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Search RDMKkit

On this page

Introduction

solutions from ELIXIR and EMPHASIS

W EMPHASIS
elixir
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W EMPHASIS

Eléﬁf

e PLANT DATA STANDARDS : WHAT

) ® Plant phenotyping data management from phenomics to integration for analysis and PGR characterizations: challenges and solutions from ELIXIR and EMPHASIS p. 22
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e Data standards for FAIR

Semantic
+ Description of the data

_ Data Models :
+ Controlled vocabularies: term name and mlappe

Structure

Formatting and Organizing the data

definitions » Standards : CSV, VCF, GFF, MIAPPE
+ Ontologies: semantic links be'tween terms (www.miappe.org), etc...
. . : a
- Biologist driven L, @Crops * Biologist & Computer scientist driven
Sequence””  Persistent Unique

|dentifiers
URI, gene ID,
accessions ID, Trait
125 1DICH . Technical

 Dataintegration and sharing
* Interoperability : tools and systems

- Breeding APl www.brapi.org €¢BrAPI

 Computer scientist driven

Plant phenotyping data management from phenomics to integration for analysis and PGR characterizations: challenges and solutions from ELIXIR and EMPHASIS P. 23

°
EIM ‘ E M P H AS | S 04 October 2023 / Roland Pierushka / Cyril Pommier


http://www.miappe.org/
http://www.brapi.org/

W EMPHASIS

. . elixir
[ ]
e Semantic Standard: Ontologies
* Annotating one object
* Protein, gene
* Plant, plant anatomy :
) ) e
| * Atomic concept
UniProtkB - P56761 (PSBD_ARATH) ) . .
protein function
Digplay @ Help video % BLAST \ign S)Format @ Addtobasket @ History . .
Py * cellular localization
i Protein” Photosystem 1I D2 protein °
Publications Gane psbD -
Feature viewer Organism | Arabidopsis thaliana (Mouse-ear cress) Gene Product Evidence Reference With / From Taxon
Ptk Status | ‘ﬁ Reviewed - Annotation score: ®@®®®® - E;
Nome niProtKB:P56761 is_active_in & e ECO:0000318  PMID:21873635 PANTHER:PTN002108145 3702
A — . ° more... Arabidopsis
membrane IBA thaliana
UniProtkB:P56761  psbD part_of GO:0009523 ( o EC0:0000318  PMID:21873635 PANTHER:PTN002108145 3702
photosystem II e more... Arabidopsis
IBA thaliana
UniProtkB:P56761 psbD  enables Go:0005515 (7 ) ) @ ECO:0000353  PMID:25846821 UniProtkB:Q9FL44 3702
protein binding e Arabidopsis
Pl thaliana
UniProtkB:P56761  psbD involved_in 500019684 ° ECO:0000256 ~ GO_REF:0000002 InterPro:IPRO00484 more... 3702
photosynthesis, light reaction ° Arabidopsis
E thaliana
Plant phenotyping data management from phenomics to integration for analysis and PGR characterizations: challlénges and solutions from ELIXIR and EMPHASIS p,’é4
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e Semantic Standard: Ontologies for Phenotype

o AgroPortal

 Describing traits/features in specific plant species

* Crop Ontology Trait + Method + Scale Semantic model 0
)Crop Ontology

for agricultural data

Variable identification: Plant height example <+ +

M1: Total height

M2: First tassel branch
- * M3: Last expanded leaf
NA- VAiinoact arawinag laaf

...There is an uncountable number of combinations...
Each trait, method and unit has to be identified if we want to share and reuse data

A & B N
gil; T1: Plant Height

MS5: Highest pixel
corresponding to plant

U3: pixel

Slide from L. Cabrera-Bosquet

ant from phenomics to integration for analysis and PGR characterizations: challenges and solutions from ELIXIR and EMPHASIS p. 25
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Ontologies, variables, descriptors

- Phenotyping variables

- Crop Ontology
Collection of species specific ontologies
- https://www.cropontology.org/
- Plus https://urgi.versailles.inra.fr/ontologyportal

- Methods can be specific of a community (CGIAR,

INRAE)
- Consortium dedicated ontology
- Or contribution to the ontologies
- Little to no PGR Descriptors
- PGR Descriptors
- Might be added in Crop ontologies (e.g. Grape)
- IPGRI descriptors
- Rarely in ontologies
- Ontology term search engine
- https://www.ebi.ac.uk/ols4

=l)ir g EMPHASIS

04 October 2023 / Roland Pierushka / Cyril Pommier

nethods and scales

{: English v

skin gumm

rms...
Ontology name
Biotic stress Identifier
Name
Morphological Synonyms
; Institution
------- Berry hilum D Scientist
? Date

- Berry pedicel (GO0
R Crop

.......

.......

- Berry: shape (GO0

Plant phenotyping data management from phenomics to integration for analysis and PGR characterizations: challenges and solutions from ELIXIR and EMPHASIS

MORPHO_OIV_225: Berry: color of

Vitis-inra-ontology
CO_356:1000017
MORPHO_OIV_225
Berry: color of skin
INRAE

Eric Duchene
00/00/00

VITIS

CO_356:2000007
Berry: color of skin
Berry skin

Color
Morphological

CO_356:3000077
OlV:225

Berry: color of skin
Estimation

CO_356:4000031
S1.6

Nominal

0

1

6

Berry: bloom I Berry: color of skin (LD
- Identifier
Berry: color of skin
. s Name
..MORPHO_OIV_225: Berry: color of skin (' Entity
Attribute
- Berry: ease of detachment from pedicel XD Class
Berry: firmness of flesh ) OIv:225
Identifier
Berry: formation of seeds (G Name
Description
Berry: intensity of the anthocyanin coloration of fi P
Class
- Berry: juiciness of flesh (G s1_6 I
Identifier
Berry: length
ry: length (GITD) Kiame
Berry: length of seeds (D) Data type
Decimal places
Berry: particularity of flavor (G0N0 Min
Max
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W EMPHASIS

. . . elixir
Ontologies, variables, descriptors X

- Phenotyping variables
- Crop Ontology
Collection of species specific ontologies
https://www.cropontology.org/
Plus https://urgi.versailles.inra.fr/ontologyportal
Methods can be specific of a community (CGIAR,
INRAE)
- Consortium dedicated ontology
- Or contribution to the ontologies
- Little to no PGR Descriptors
- PGR Descriptors
- Added in Crop ontologies (e.g. Grape)

- Ontology term Sea rch engine Showing 10 from a total of 884

Type Previous 2 .. 89 Next
- htt DS L //WWW' e b I L] a C L] u k/o | 54 D Elass (790) 2.05 main shoot and axillary shoots visible at five nodes stage [[R 010 0Exs

D Individual (93) http://purl.obolibrary.org/obo/PO_0007093

The stage at which main shoot and axillary shoots at five nodes are visible. The axillary shoot can be a single shoot or a pair of
axillary shoots at each node.

[ Ontology: m

Home Ontologies Help About Downloads

’ wheat tiller

[] Exactmatch [7] Include obsolete terms Include imported terms

Search results for: wheat tiller

|

Ontology

) e Plant phenotyping data management from phenomics to integration for analysis and PGR characterizations: challenges and solutions from ELIXIR and EMPHASIS p. 27
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e Phenotype Structure Standard

() miappe

MIAPPE

linimum Information About a Plant Phenotyping Experiment

Minimal Information About Plant Phenotyping Experiment : version 1.1 (Jan 2019)

WWW.miappe.org

* Many stakeholders

+ Elixir, Emphasis, Bioversity, North American PPN

1
* Open Community: e e =
+ Request for comments e e
: jines Esnivonmint —
+ Github Feature requests o m— —
+ Mailing lists o e s e
+ Meetings & Workgroups e Espetimental Factors —
TR2 Factor type Definition Example factor values Format — |
onment [ oaes 10 g constns o g seosnidysomen | PopEmecomer — |
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http://www.miappe.org/
https://doi.org/10.1111/nph.16544

(7)miappe

MIAPPE

e Phenotype Structure Standard

Minimum Information for Biological and Biomedical Investigations

ﬁ\ ~allartion of the T’” P V’ﬂ«.«;[‘ }»& Y, E":s RI fau nadrms renarfinog ol \a_rJFG[a . LT;"\\":‘ ATRIMIIm infarmatinr cta sAHard ic a cat nf oariidalina s i
A collection or the historical MIbbl roundry reporting guidelines. | he minimum information standard IS a Set or guidelines 1or r

If

4
sty 7 r rolaviant maoathade ) IACHrIan-rod ffallawed i+ ancirirac fthat +ha Aa¥a canm bhae aacihv viearified -
lerived by relevant methods in biosciences. If followed, it ensures that the data can be easily verified, an

* Biologist Friendly

 Clear definitions and examples

* Excel templates

* Trainings
* Minimal and sufficient list of metadata:
The objective of the experiment

* Who contributed to the experiment
* What were the experimental procedures
* What was the biological material experimented
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W EMPHASIS

¢ Phenotype Technical Standard, MIAPPE Implementations E’M

* Ontology, OWL Implementation
* https://github.com/MIAPPE/MIAPPE-ontology
e http://agroportal.lirmm.fr/ontologies/PPEO
e Data model representation
* Formal concepts and constraints

e File Archive
e |SA Tab: data + metadata
RO Crate studies

" e BrAPI Study Comparison

* Web Services
 Breeding API e
* International collaboration e
* Standard Open Web Service API =. B rAPI

* Information Exchange, Main target: Breeding
* Excellence in Breeding platform (CGIAR, Peter Selby)
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https://github.com/MIAPPE/MIAPPE-ontology
http://agroportal.lirmm.fr/ontologies/PPEO

s WP3-Phenotypic-Historical
Data management tOOIS ElOoverview  iE Related items

Please use the following template: Eurisco Phenotyping Historical data template

- Si m p I e p h e n Oty pi n g n EtWO rk j:e t:e Helpde.sdeAQ. for inTormation on data management in FAIRDOM.
- Fairdom Seek (AGENT H2020)

* plant height, written "Plant height"

_ Si m p I e S h a red S pa Ce fo r. d ata, fi | es SO P’ etc . . fl:werinf]j tli(me, e;ithe-r as "Déys to"heading" (Type: Mea-sur?ment), or "Date of heading" (Type: Date)
' . » thousand-kernel weight, written "Thousand Kernel Weight
- Avoid “sent by email”

- Usable beyond Phenotyping s
- Fully instrumented Phenotype berviionpeaton

= E m p h a S i S SO | U t i 0 n S ( P I P PA, P H I S, I P K, " nm ) Selected: WP3-Phenotypic-Historical (Investigation)
. . . Description: Please use the following template: [Eurisco Phenotyping Historical data...
= htt DS ://e m D h a S | S B D | a nt' D h e n OtVD | n Q . e u /Se rV| CeS/e SEEK ID: https://urgi.versalilles.inrae.fr/fairdom/investigations/2
mphasis-pilots/data-services

SEEK ID: https://urgi.versailles.inrae.fr/fairdom/investigations/2

4. ;'; WP3-Phenotypic-Historical
J &4A CREA-CI-Phenotypic Historical Study wheat
4k CREA_Phenotipic historical data wheat_01-2023
------ -: CREA Phenotypic hystorical assay_01-2023
b .. CREA Phenotypic hystorical assay_01-2023 (Validation Report v4)
&~ CRI-Phenotypic-Historical-Wheat
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https://emphasis.plant-phenotyping.eu/services/emphasis-pilots/data-services
https://emphasis.plant-phenotyping.eu/services/emphasis-pilots/data-services

W EMPHASIS

eData Integration between silos, From Phenotyping to Genotyping  ei
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- - - - N SIS
eData Integration between silos, From Phenotyping to Genotyping .,
menomics /,\ \ Interoperability pivot /g::f):qﬁis A A AN
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eData Integration between silos, From Phenotyping to Genotyping

g BioSamples

“AASENA

European Nucleotide Archive m
Material Source IDs
Material Source DOI
Material Source latitude

Infraspecific name
(Riesling, Chasla, ...)

EMBL-EBI i  Biological Material ID

.'.\Alternate IDs (project)

FAIDARE

Community data
discovery portals

Sources

[ uraGl GnplS (81,335)

[C] EBI European Nucleotide
Archive (44,975)

[J CIRAD TropGENE (722)

[ viB PiPPA (692)

[] IBET BioData (67)

[ IWGSC@GnpIS (18,814,632)

[ Evoltree@GnplS (5,354)

O OpenMinTeD@GnplS (3,392)

[] EBI Ensembl Plants

Plant phent

EIM ‘ EMPHAS'S 04 October

Urel~ Dataproviders - More..~ NEtPS://urgi.versailles.inrae.fr/faidare/

FAIR Data-finder for Agronomic REsearch
Search keywords

Germplasm Trait

Crops
) ) L Search crops
(common name, species, genus, subtaxa &

synonyms)

Germplasm list

A < Search germplasm lists
(panel, collection & population)

/Phenot '
yping DB
\

(7)miappe
\C

Material Source IDs
Material Source DOI
Material Source latitude

Infraspecific name
(Riesling, Chasla, ...)

Biological Material ID

Alternate IDs (project)

el?(r. j

Reset all

 and EMPHASIS

e
o
o>
%

BrAPI

Bioschemas
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e Global Data discovery portal

Dispersed data Heterogenous data Dedicated repositories & Archives
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FAIDARE: Global Data discovery portal

-

Genetics
Genomics

EMBL-EBI

4 Dataverse

data INRAZ

e BrAPI

,

URGI~ More...~

FAIDARE

Species (21)

Filter on Species...

Data type

[ Bibliography [151)
[J None [5]

Ontology annotation

N

v

Cvvw

yield

Results 1 to 20 of 156

10.3389/fpls.2018.00529 - OpenMinTeD@GnplS
Bibliography ritcum aestivum]

Global QTL Analysis Identifies Genomic Regions on Chromosomes 4A and 4B H
Related Traits Across Different Environments in Wheat (Triticum aestivum L.). 2

Genomic Regions on Chromosomes 4A and ... (expand)

10.1186/s12864-019-6005-6 - OpenMinTeD@GnplS
Bibliography

Genome-wide association study reveals new loci for yield-related traits in Sich
stripe rust stress. 2019 Genome-wide association study reveals new loci for yie

N

Fiter

~

Literature

N[

4 Historical

Datadiscovery

T,

' Europe PMC

K : / K |NITITIVE / K : j
i i \

Ontology variable selection

Identifier CO_357:1000008
Name Budset date
Description Assassment af the date when budsat score
will be reachad for the first time

English

Wiocdy Plant Dntology (T

Biozherical TSI
Morpholegical GEIEREY Entity bud
Other SEIIED Attribute budsat

Class Phenolagica
Main abbraviation BS_date
Status Standard for INRAE

Bud date protocel (T

Phanclogical
v | Budfush §E3
BE_szore_BL: Broadleaves budflush scoring (I
v 7 Budset date G2
BS_date: Budset date I
Identifier CO_357:2000014
Namae Bud date pratocol
d date from i of

a time series of buctiush or budset scores
Class Computaticn

Calendar day

Identifier CO_357:3000043
Nama Calendar day
Data type Date
Min 0
Max 0
Documentation https:fjurgiversailles.inra.

Context of use Research-intansive characterzation
Trial evaluation
Breeding criterion

Status Standard for INRAE

FAIDAR

B

~

ioschemas
sources

>
>

Full text

+

Fine criteria

+

Link back

a md EMPHASIS
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K gatasets Dy,
q‘b“ ata collection CO/
e Take Home Message g e,
g} /)(90
Qo
e Data management relies on a complex lifecycle a Dataﬁndm processmg A
f ) %,
* Both: :
* Observation & Measures Data standa rds Data ;%
* Deriving and reducing data Data integration

public ation

=
)
* Linking different datasets % e
* All steps must be defined > \
S
(2

& sharing

Analys1s

A
» data management plan & F

Data s torage visualis ation

* Not all step of data must be shared OQ@@
g

* Raw and final data should be shared 2, 0\$-&‘°

* With sufficient provenance Suakisation *

 Community driven
e Data standard are easier to use

* Open science (policy): Publication and Findability are keys (Data tombs effect)
* Joint Training in 2024 on Pheno data management ? (Phenet: Sven Farhner, Jessica Lindvall)
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Lange M., Contreras B., Adam Blondon AF, Faria D Q
Chavez |, Miguel C, DroedsbekB Finkers R, Papoutsoglo

E, Olster R, Ramsak Z, ... MIAPPE community miappe
ELIXIR Plant Community, i A PI

Krajewsky P, Cwiek H, Tardieu F, Usadel B, Arend D, Arnaud E, Junker Breeding API

Crop Ontolog m n Ontoloo A, King G, Laporte MA, Poorter H, Reif J, Rocca-Serra P, Sansone SA, Selby P, Mueller L, Robbins K, Backlund

Kersey P, JE, ...
And many more! S

And many more!
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