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Genome [ Environment / Phenome PHEN®

EMPHASIS ¢ FRANCE

Genetics & Genomics \ ghenomics e

¥
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Plant Breeding
Meta analyses

i i

Climate Change Studies
Genotype by Environment
Phenology

eReproducibility
eTracibility

e Expensive, lot of resources needed
e Complex design

e Cannot be reproduced

e Huge and very complex datasets

/Environment \




Plant Phenomics simplified data life cycle

« Raw » data, pheno/env measures, variables

PHEN®

EMPHASIS

« computed » data, reduced, indicators

Soissons
x high N

Soissons Charger C:Tgsver
x high N x high N .
input . . .
Derivation, Reduction
Soissons Soissons .
x low x low 50|§sons
input input Ul
Charger Soissons Soissons
x high N x high N x high N
Genotype Treatment N input Date Rep Fusariose
Soissons low input 1532253129 15/11/2011 1
Soissons low input 1531430556 16/11/2011 2
| == 2as R—
~ oo &

s — e

/ F,/"‘

Soissons
X low
input

Charger
x low
input

Genotype

Treatment

Fusariose

Soissons

low input

6

661300270 Ardon
661300270 Ardon
661300444 Ardon
661300444 Ardon
661300312 Cavallermaggiore
661300312 Cavallermaggiore
661300371 Cavallermaggiore
661300371 Cavallermaggiore
661300487 Cavallermaggiore
661300487 Cavallermaggiore
661300585 Cavallermaggiore
661300585 Cavallermaggiore
661300468 Headley
661300468 Headley
661300469 Headley
661300469 Headley
661300533 Headley

2004 45.645632645603683
2005

2004 38.96112577281653

2005

2004 52.4

2005

2004 45.74

2005

2004 72.52

2005

2004 71.739999999999995
2005

2004 45.27

2005

2004 70.930000000000007
2005

2004 57.67

https://www.phenome-emphasis.fr/

12/01/2004 284.3

12/01/2004 228.8

01/01/2004 249.9

01/01/2004 230.2

01/01/2004 309.8

01/01/2004 305.7

01/01/2004

01/01/2004

01/01/2004 258.8

FRANCE



Plant Phenomics simplified data life cycle PHEN®I

Raw data long term conservation'”""°"
Data computation

Data acquisition

Data publication

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

PHIS, ...) computed datasets

e Analysis Reproducibility
* Provenance

N ) U L Y

- o

) i e . .
@‘b O—ﬂW us S e | Genotype traitement Fusariose ‘ . ‘
H e == . ; Varietv charger
s Soisson low input 5
4 Knowledge
Charger IOW INnput 1
IILCIHIDOIV LUILUl al
Charger high N 2 .
practice

T Date T T
Apr 15 May 01 May 15 Jun 01 Jun 15
Date

https://www.phenome-emphasis.fr/



Phenomic data management and description - Data standards PHEN/@M

Semantic

 Description of the data ’.Cr[)p Ontology

* Crop ontology

e www.cropontology.org

* Phenotyping/environment
* variable = Trait + Method + Unit/Scale
* Biologist driven

Persistent
Identifiers

EMPHASIS EFRANCE

Structure
* Formatting, Modelling and Organizing Data

*  Minimal Information About Plant Phenotyping Experiment

°  Www.miappe.org

- Dataset : greenhouse, field, multiannual, multilocal

_ iables and plant material
Unique
t & Computer scientist driven

URI, sensor ID,
accessions ID, Trait

ID, DO, ...
D
° In

» Computer scientist driven SSBrAPI

Technical
ata integration and sharing
teroperability : tools and systems

* Breeding APl www.brapi.org



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

Plant Phenomic data standards and tools PHEN®

EMPHASIS ¢ ANCE

- Implementations

File templates RDM Datamanagement  About  Contribute
Recherche Data Gouv

FAIDARE Data portal Data management Your domain

PHIS/Sixtine Information System Data lfe cycle - Plant sciences - : -

Your role ~
Your domain A * [ntroduction
S “ + Plant biological materials: (meta)data

collection and sharing

Tool assembly N * Phenotyping: (meta)data collection and

- Research Data Management Kit publication

COVID-19 Data Portal

- List recommended standards, tools sc e (et colectonant
practices ... Galary [
= httpSZ//rdmklt.eliXir-eUrOpe.Org/ IFB + Relevant tools and resources

Marine Metagenomics

MOLGENIS

NeLs Introduction

OMERO Data management challenges in plant sciences

The plant science domain includes studying the adaptation of plants to their eny
improving crop yield or resistance to environmental conditions, to managing for

Plant Phenomics facilitators for understanding the play between genotype and environment to pr

Plant Genomics



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

Research Data Management Kit for Plant Phenomics PHENG& /JME

EMPHASIS FRANCE

https://rdmkit.elixir-europe.org/plant phenomics assembly

Data management About Co z'1 )

Collect
£)PHIS =

i DSW W@ Fairoom IO ) %g

Tool assembly

Data management DATA STEWARDSHIP WIZARD rBrApl ‘;\%plSﬂ.‘tree

. Plant Phenomics - - @‘

Yourrole h Metadata tracking SRSy
Your domain v » \What is the plant phenomics tool assembly QV
and who can use it? <9
Your tasks v ~ = Galaxy Europe Ay b"ﬂg
» How can you access the plant phenomics tool VGOPO@PHIS QPHIS PIPPA
Tool assembly ~ assembly? {‘B = @ FAIRooM IO SEEK
= Related pages PIPPA Pifshering org
COVID-19 Data Portal
 More information @ FAIRooM IO SEEK
&c * Relevant tools and resources Bibala. INrAe ’
Galaxy Jilich DATA —
IER Preserve eee
& Share e
\Knowledge @PHIS
Reuse
$BrAPI

MIAPPE L9
K

AIDARE



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

Dedicated

v"

plant data search engine

gfgb\cl H .

ROTHAMSTED

PHEN’@ =

EMPHASIS

Data providers
INRA-URGI
GnplS [36 420 075]
IWGSC@GnplS 119 241 077]
Evoltree@GnplS [5 363]
OpenMinTeD@GnplS [3 393)
WheatlS File Repository [6]
EBI
Ensembl Plants [2 278 260]
South Green
AgrolD 450 623]
IPK
CR-EST 1218 927
GEBIS [148 696]
OPTIMAS-DW [22 919]
MetaCrop [586]
MIPS
PlantsDB [263 401]
Cold Spring Harbor
Laboratory
Gramene [257 561]
T3
The Triticeae Toolbox [192 213]
UniProt [16 365]
UWA
Wheat Pangenome [157 167]
PGSB
CrowsNest [140 138]
Rothamsted Research o
KnetMiner (127 2171
USDA-ARS
GrainGenes [16 755]
Komugi Wheat Gene
Catalog@GrainGenes [2 119]
CIMMYT
CIMMYT Publications [1 605]
CIMMYT datasets [183]
IPGPAS
PlantPhencDB (2]



FAIDARE Plant data portal for global heterogenous data federation PH ENJ@ME
m EMPHASIS £ @NCE
URGI~ Plus...~ m o

i.versailles.inrae.fr/faidare/

(@) miappe

Phenomics
Genetics

SGnols EMBL-EBI

L™

PIPPA

\J EMPHAI
seBrAPI

4 WheatlS, h
Transplant

a N

Dataverse

_data INRAZ

FAIDARE

Espéces (30)

Filtrer sur Espéces...

Groupe

taxonomique (11)

Filtrer sur Groupe taxt

Type de données
(13)

Genome annotation [3292
38]x

Germplasm [4791]x

Genotyping Study [1692]x

Protein [66]x

Filtrer sur Type de dai

| Marker [149]

Phenotyping Study [80]
QTL [77]

Bibliography [4]
Experiment [3]

Genetic map [2]

. Biochemical reaction [1]

peuplier

Résultats 14 20 sur 10000

All Germplasm

ABELE - GrainGenes
Germplasm

Germplasm GrainGenes ABELE Cultivar. GBR. U.K. Triticum
aestivum

Popuius alba x Populus tremula var. glandulosa -
brapi@GnplS

Germplasm
Populus alba x Populus tremula var. glandulosa is a

tremula var. glandulosa (Forest tree) accession
(number: Populus alba x Populus tremula var. glandulosa)
managed by INRAE - Institut National de Recherche pour

I'Agriculture, I'Alimentation .. (voir la suite)

AUBE - brapi@GnplS

-

lasm
mis a Triticum aestivum subsp. aestivum (Wheat)

sion (number: 1089) managed by GDEC - UMR
que, Diversité et Ecophysiologie des Céréales.

jenome of Populus alba x Populus tremula
llandulosa clone 84K - brapi@EVA

yping Study

snome of Populus alba x Populugiiemula var.
ulosa clone 84K is a Genotyping 4K (Populus

P tremula var. alandulosa) is a fast-arowina poplar


https://staging-urgi.versailles.inrae.fr/faidare/

File template & Recherche Data Gouv PHEN/') ERANGE

EMPHASIS

https://github.com/MIAPPE/MIAPPE/tree/master/MIAPPE Checklist-Data-
Model-v1l.1/MIAPPE templat

Investigations are research programmes with defined aims. They can exist at various scales (for
example, they could encompass a grant-funded programme of work, the various components
comprising a peer-reviewed publication, or a single experiment).

This section is mandatory. |

Investigation*

A study (or experiment) comprises a series of assays (or measurements) of one or more types,
Study* undertaken to answer a particular biological question.
This section is mandatory.

A human involved in the investigation or specifically any of its studies.

Person* , o
This section is mandatory.

A file or digital object holding observation data recorded during one or more assays of the study
Data File typically in tabular form. Multiple data files may be provided per study, and each file can include I
observations for several observation units and several observed variables.

The biological material being studied (e.g. plants grown from a certain bag or seed, or plants
grown in a particular field). The original source of that material (e.g., the seeds or the original
Biological Material* plant cloned) is called the material source, which, when held by a material repository, should
have its stock identified.

This section is mandatory.

Environmental parameters that were kept constant throughout the study and did not change
Environment between observation units or assays. Environment characteristics that vary over time, i.e.
environmental variables, should be recorded as Observed Variables (see below).

General Definitions



https://github.com/MIAPPE/MIAPPE/tree/master/MIAPPE_Checklist-Data-Model-v1.1/MIAPPE_templates

File template & Recherche Data Gouv

0-Info-Observedyariable.tab
Dynnées tabulaires - 21.8 Ko
Pullig 3 now. 2022
106\X&léchargements

Variables, 19 Observations UNF

(hips./fwww.miappe.org/)

PHENOME

- A
l/r—:'\ MNAr-

Se connecte

FAdRNIILADIO 4

RiFURLICIUE 7
mancaist recherchedata.gouy.fr

1ge]
e

<
‘,bgRGl

Recherche - A propos Guide d'utilisation Support Francais ~ S'inscrire

URGI Plant and Fungi Dataverse URGI - Unité de Recherche Génomique Info

(www.urgi.versailles.inrae.fr)

Recherche Data Gouv > Data INRAE > Omics Dataverse > URGI Plant and Fungi Dataverse >

A multi-site experiment in a network of European fields for

assessing the maize yield response to environmental scenarios

vl === V=== Millet, Emilie J.; Pommier, Cyril; Buy, Mélanie; Nagel, Axel; Kruijer, Willem; Welz-Bolduan, Therese; Lopez, Modalités d'accés au jeu de données
L .=%% =] Jeremy; Richard, Gécile; Racz, Ferenc; Tanzi, Franco; Spitkot, Tamas; Cané, Maria-Angela; Negro, Sandra =
!' _':___ \ S.; Coupel-Ledru, Aude; Nicolas, Stéphane D.; Palaffre, Carine; Bauland, Cyril; Praud, Sébastien; Ranc, Contact Partager
B = 7| Nicolas; Presterl, Thomas; Bedo, Zoltan: Tuberosa, Roberto; Usadel, Bjérn; Charcosset, Alain; van Eeuwijk,
— .._f.'_ === Fred A.; Draye, Xavier; Tardieu, Frangois; Welcker, Claude, 2019, "A multi-site experiment in a network of

Statistiques d'utilisation sur les jeux de

European fields for assessing the maize yield response to environmental scenarios", https://doi.org/10.1545 données

4/1ASSTN, Recherche Data Gouv, V4, UNF:6:252/ccOQxFriIUt+1S0Cvg== [fileUNF]
12 624 consultations

Citer e jeu de
données -

Pour en apprendre davantage sur le sujet, consulter le document

Data Citation Standards [en]. 5 857 téléchargements

3 citations

ikt of studies, including locations, e e U T W T T T T R S T

12a-Info-EIPO-Environmental_Traits.csv

Comma Separated Values - 2.3 Ko
Publig 3 now. 2022
85 téléchargements




Full Phenomic RDM capabilities PHEN/@ME

EMPHASIS FRANCE

- Dedicated experimental Information System
- PHIS / SIXTINE




Make FAIR data, structure your data

|dentification

<http://phenome.fr/arch/2017/c170001T8

e Everything can be identified: plants, experiments, e E R
sensors, events, etc. SR

<http://phenome.fr/arch/2013/ct1300123>

® Persistent, unambiguous, resolvable

URI of cabin:
<http://phenome.fr/arch/2018/ac180015>

URI of camera:
<http://phenome.fr/arch/2018/ac180019>

URI of image: <http://phenome.fr/arch/2017/ic17002295855>

Semantics

e Naming Conventions

Interoperability References

e Controlled vocabulary

Add references to http://phis.egi-demo.eulid/variable/plant_perimeter_imageprocessing_millimetre
® Formalized relationships between entities Reference ontologies Rotons 0°
e Data annotation and enrichment e 10"

« BioPortal

« Crop Ontology http:/ipurl.obolibrary.org/obo/PATO_0001711
« Plant Ontology

» Planteome
Add references
 Units of measurement ontology (UO)

¢ Units of Measure (OM)
* QUDT Ontologies (QUDT)
* XML/XSD Datatype Schemas

How?

PHIS, an ontology driven 'K
Es =

Information System PH IS =

No reference available




PHIS: an Ontology driven Information System for Plant Phenomics P HENJJ

EMPHASIS

Community User interfacevg
Environmental data Vue.js

WS User interface

Swagger Ul
3 R REST AP
Wel) App () File storage system
Phenotypic data Scripts PHlS " "
ks <[>
Z / e Metadata semantic
Analysis, description (experiments, iRODS
plots, factors, sensors,

sharing, etc. . \ )
9 variables, etc.)
e Data

a

Image
»  brocessing
Image processing Aﬂal?{SlS
Advanced data extraction pipeline



=0\ i
LW Ag¥MIP

FAIDAR

Données environnementales

Web Services

$SBrAPI

(d PHIS - Sixtine

PHIS®

e Description sémantique des
métadonnées (expérimentations,
parcelles, facteurs, capteurs,
variables, etc.)

e Données

Données phénotypiques

° Déclaration des images
brutes

° Résultats d’analyse

° Description des étapes de
traitement (provenance)

~

)
j =

PHIS-4P: example of a connection to a data processing platform

Contexte Expérimental :
expérimentations,
parcellaire, capteurs

= FREANCE
iQODS.?’

4

Pipeline d’analyse des données
capteurs pour les différents
vecteurs (Phenomobile, drones,
Literal)

\
™ ]
B =
MODULES cromwell —
< | ) I
" Jenkins g
SWARM
' | docker
v %

PH ENU@

EMPHASIS

FR

K?CE



Resource Sharing PHEN/OME

e Naming conventions

e Link to domain ontologies (Crop Ontology, Agrovoc, etc.) and standard
ontologies (Dublin Core, Ontology of Annotation, etc.)

® Specific instances for creating, storing, and exporting sharable resources
e Data traceability protocols
e Standard Compatibility (BrAPIl, MIAPPE)



Resource Sharing - Variables model P HEN@ME

empHAsIs & I FRANC

HEIGHT RULER cM

Characteristic Method Scale (unit)

Entity
Individual .
level AR — - Reference ONTOLOGIES

VARIETY



Resource Sharing - Variables model

HEIGHT

PLANT

Characteristic

Entity
Individual
level

VARIETY

PHEN®M

EMPHASIS
WV Add variable 2 %
URI
Entity @ * Observation level @
Plant

Characteristic i@ *

Height

Method @ *

Ruler

Unit/Scale @ *

Centimeter

Mame *

Plant_Height_Ruler_centimeter

Data type @ *

Decimal number

Species

& Trait already existing in an ontology

Alternative name

Plant_Height

Time interval @&

Sample interval @

C

E



O
Resource Sharing - Variables model PHEN,@

EMPHASIS :

8V Add trait

Trait uri @ *

PLANT HEIGHT

Height

Trait name @ *

+ C h arac t er | S t | C http://purl.obolibrary.org/obo/PATO_0000119

Entity
Individual
level

VARIETY



Resource Sharing - Shared resources instances

e Variables

[ Scenmc Organzas B selected Variables ) Il
Priogects
Showing 0 1o 20 of 40 entries
Facilitias -
O  #name
Demacas
(D s» -
Wasiables

Germpiasm

[ mos 3 Canogy_CIB50nm TI0nm_BandiCombinancn_Linimes:

& Lisers mdaegesm » Canogy_CowerFractanioey_Imisgs Segims

CANOPY

CAROEY

canopy

CAROEY

canopy

CARORY

canopy

CARORY

CRnopY

Crinopinntl content

CIES0nmaT

CIBSOnmT 1 0nm

CIES0nm T I0NM

CoverFractionOdeg

CowerFraciondSoeg

hasigihit

hsight

HeghiF lag

an\, hiSad

Priysscaliiodel

Wiarve B SodTiben AL

Wave Band codmibenation

Wi Band Sodmienaticn

I S M TILASON

ITIAGE S8 M rtason

LADAR

Protogrammiotry

Priagramimietry

Photogrammelry

MCTOGUAMT [ SOl Mee

[Ty it

eSS

Ly o=t t

urEtiess

My

mEtre

metre:

s

rsaire

@ Engen -

&

-

Addrmin OpenSiex (Admin

j\i_-ﬁ
alm

==
e|m
e|m
.;:n
e|m
elm
em

BN |




Resource Sharing - Shared resources instances

e Variables

Variables
Manage and configure variables, entities, characteristics, methods and units

D Scientific Organization ¥

Variables Entity Entity of interest Characteristic Method Unit’Scale Group of variables

ﬂ:ﬂ Scientific Information v
:
Variables | Q
Si . .
Germplasm ouree ¥ selected Variables o m Add to an existing group of variables

PHENOME .
Add o a new group of variables
Documents
Showing 0 to 20 of 117 entries - .
Mame 9 Export variable list
Scientific Objects _ O 4name Export detalled variable list Entity Entity of interest Character
- Import from the shared source
| Data > Entity air_humidity_averageDailyComputation_percent air Humidity
[ vocabulary >
Characteristic air_humidity_durationBetweenB0pcAnd90pcHourtyComputatio. .. air Humidity
@ Administration >
|:| Tools > Group of variables air_humidity_durationOver80pcDailyComputation_decimalHour air Hurmiity
@ Web API air_humidity_durationOver90pcDailyComputation_decimalHour air Humidity

Advanced Search +

* Reset
air_humidity_durationOver80pcHourlyComputation_decimalHour air Humidity

air_humidity_durationUnder40peDailyCor n_decimalHour air Humidity




Resource sharing - Shared resources instances

e Germplasm

Variabies

Germplasm

6 Users management

PHENJJ

EMPHASIS

“ME

FRANCE

¥ Selected Germplasm ()

Showing 0 to 20 of 6,073 entries

Vanety

varety

Varnety

Vanety

Vanety

Vanety

Varoty

Vanety

Vanety

Vanety

Varety

Variety

Varioty

Moutarde Brune

Moutarde Brune

Moutarde Brune

Moutarde Brune

Moutarde Brune

Moutarde Brune

Moutarde Brune

Moutarde Brune

Moutarde Brune

Moutarde Brune

Moutarde Brune

Saybean

Soybean

ac
/.B
/[n
7|n
ar
/tn
Far
/|8
/s|m
/|8
rar
/-i

@ Engish~




Resource Sharing - Data traceability - Provenance PHEN®IE

empHASIS & CERANGE

What is Provenance ?

That is metadata to know
Who played a role in data generation at different <cale?

Who is the main responsible?
How data was transformed?
Which tools were used?

When and how data were produced?

etc.




PHEN(“NIE

eMPHASIS & " FRANCE

Resource Sharing - Data traceability - Provenance

e Entity: data, data sources, documents, results, etc.
Entity can be input or output

® Agent: person, software, Web Services, institution, company, etc.
Agent bears the responsibility

e Activity: generating, transforming, modifying, processing, etc
Activity occurs over a period of time and acts upon or with entities

wasDerivedFrom

Entity
wasAttributedTo
. wasGeneratedBy
Representation model for -_ @ ,< )
provenance (PROV-O) s .
Activity
startedAtTime 6 lllll ledAtTime

xsd:dateTime wasInformedBy xsd:dateTime



Resource Sharing - Data traceability - Provenance

Exemple : PhenoArch

Greenhouse experiment

camera ? treatment ? traitement ?
settings ? settings ? settings ?
angle ?
hauteur de
— plante =
342 pixels
Plant RGB Image Binary Image Elaborated Data
Provenance Provenance Provenance Data

Image Acquisition Binarisation (traits extraction)

PHEN&

EMPHASIS

FRA’\JCE



Resource Sharing - Data traceability - Provenance

URlor URL @
Name @ *
Showing 0 to 20 of 960 entries
Varlable(s) = = =
RGBEMorpho_SweetPotato - Target $Date Variable value Provenancs
>>
5P004018 (plant 2018-07-30720:07:00.000Z plant_Perimeter_imageProcessing millimetre 1116.162359 etPotal
Description (7] Experiment(s)
SP004017 (plant 2018-07-30720:07:00.000Z plant_Perimeter_imageProce ) limetre 1148568473 ¥ otal
Begin P004016 (plant] 2018-07-30720:07:00.000Z plant_Perimeter_imageProcessing_millimetre 8319885103 0_SweetPotat
x
4015 (plar 2018-07-30720:07:00.000Z plant mageProcs 1 metre 1021.794993 NC
End
x SPO04014 (plant 2018-07-30720:07:00.000Z plant_Perimeter_imageProcessing_millimetre 1120.25216 RGBMorpho_SweetPotat
Activity -
NG objecK(y) 4013 (plant 2018-07-30T20:07:00.000Z plant_Perimeter_imageProcessing_millimetre 1639.445134
Type @
4018 (plant 2018-07-30T20:07:00.000Z plant_Area_imageProcessing_squareMil 1472098925 stphe "
Image Analysis Target(s) @
PO04017 (plar 2018-07-30T20:07:00.000Z plant_Area_imageProcessing_squareMillimetre 13003.48473 RGBMorpho_SweetPotat
Start Date @ End Date @ Provenance
SP004016 (plant 2018-07-30T20:07:00.000Z plant_Area_ImageProcessing_squareMilimetre 6377.689964 0 Sw at
- - RGBMorpho_SweetPotato n
07/16/2018 11:34 07/30/2018 11:34
SP004015 (plar 2018-07-30720:07:00.000Z plant_Area_ImageProce Q_squareMillimetre 9149.182598 RGE etPotal
url@ SP004014 (plant 2018-07-30T20:07:00.0002 plant_Area_ImageProcessing_squareMilimetre 11588.33704 o at
SP004013 (plant 2018-07-30720:07:00.000Z plant_Ase A€ 14595.79916 at
SP004006 (plant 2018-07-30720:03:00.000Z piant_Perimeter_tmageProcessing_millimetre 1206.097323 RGBMor etPota
Provenance agents
Add an agent
Agert type Data are linked to a provenance
Software en Data Analyser x
Agent type Agent
SensingDevice Compact_TopView_RGB2 x




Resource Sharing - Standards Compatibility

- BrAPI - https://brapi.org/ ® e BrAPI

Standardized RESTful web service API specification for
communicating plant breeding data
PHIS: BrAPI WebServices implemented (v1.3)

Fl-d;)A?E => Makes indexing of PHIS data by FAIDARE possible!

- MIAPPE - https://www.miappe. org/

Minimum Information About Plant Phenotyping Experiments
Open, community driven, data standard designed to harmonize
data from plant phenotyping experiments

Mapping with other standards (ISA-Tools , BrAPI)

PHIS is MIAPPE-compliant

PHEN/J

(\
eMPHASIS @ T FRANCE

)

OpenSilex API

BRAPI

/brapifvl/calls
/brapi/vl/germplasm
/brapifvl/studies
/brapi/vl/studies-search
Jbrapi/vl/studies/{studyDbld}

/brapifvl/studies/{studyDbld}/observations
/brapi/vl/studies/{studyDbld}/observationunits
/brapifvl/studies/{studyDbld}/observationvariables

/brapifvl/variables

Ibrapifv1/variables/{observationVariableDbld}



https://brapi.org/
https://www.miappe.org/

User Friendly Interfaces

Declaration of the experimental context

=3 SweetPotatoViruses_2018

Experiment
q Details Factors 1 Scientific objects Data 42K+ Visualization Map Annotations Documents 1
[j Description . 7
Name SweetPotatoViruses_2018
State 1 Finished
Period 2018-07-01 - 2018-07-30 (29 days)
URI opensilex-sandbox:id/experiment/sweetpotatoviruses_2018
Objective

Phenotyping viral infection in sweetpotato using a high-throughput chlorophyll fluorescence and thermal imaging
platform

Description
Virus diseases caused by co-infection with Sweet potato feathery mottle virus (SPFMV) and Sweetpotato chlorotic

stunt virus (SPCSV) are a severe problem in the production of sweetpotato (Ipomoea batatas L.). Traditional molecular
virus detection methods include nucleic acid-based and serological tests. In this study, we aimed to validate the use of
a non-destructive imaging-based plant phenotype platform to study plant-virus synergism in sweetpotato by comparing
four virus treatments with two healthy controls.
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User Friendly Interfaces
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User Friendly Interfaces

Data Visualization - Environmental data
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Data Visualization to raw image provenance

¥V Add annotation




PHIS Users Community

Phenome Platforms
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Conclusions PHEN(“ME

EMPHASIS i-fH[W

® A new generation of information systems (e.g. PHIS) is needed

o Giving value to complex data requires structuring according to FAIR principles
o A better formalization of concepts (using ontologies) and data is required for
interdisciplinary research
Advanced data management makes data available for Al and data analytics

® PHIS: used in several phenotyping platforms

e Work in conjunction with standards (BrAPI - MIAPPE) and offer shared resources
(variables/genetic)

® Successfully linked to an image analyses platform using FAIR principles for its input and
output data

e Ongoing developments
o New features / enhanced ergonomy
o Adaptation to the needs / evolution of research
o Support
o Link with research teams

e OpenSILEX: opening to other communities —

® Support and training available!



PHIS - OpenSILEX useful links PHEN®

EMPHASIS ¢ ANCE

e OpenSILEX
/\ o OpenSILEX website: http://opensilex.org/
5 o OpenSILEX demo: http://opensilex.org/sandbox/app/

o How to contribute to OpenSILEX?
m Github repository: https://github.com/OpenSILEX/
m Developer documentation: https://opensilex.github.io/docs-community-dev/
m OpenSILEX Docker: https://github.com/OpenSILEX/opensilex-docker-compose
m User documentation: https://opensilex.github.io/phis-docs-community/

e PHIS

(d o PHIS website: http://phis.inrae.fr/
pHICE  © Research paper: https://nph.onlinelibrary.wiley.com/doi/full/10.1111/nph.15385

o Variables declaration tutorial: https://www.youtube.com/watch?v=Pvz90-b Mok
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