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I/ SINGLE REPOSITORY : GNPIS
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ww %% INRA information system for
crops, forest trees and pathogens

From INRA archive...

-
‘VLJRGI
GoplS

e GxE
OE\/QES e QTL maps
e GWAS, GS

e Genetic maps
e Genetic markers

e Genetic resources

e Annotation
Genome e Transcriptome
e SNP / Structural variants




wriare EIXIT
Phenotyping data in GnplS

* GnplS portal, ie Data discovery
. | .//urei illes inra fr/enois/

* GnplS phenotype specific portal, ie Dataset builder
. httos://urei illes inra fr/ephesi

* Phenotype and environment Experimental data

+ Whole Trials

+ Generic : Ontology driven
* Levels: Whole trial, plot, plant data in experimentation

* Observation variables : traits, environment, ...

+ Multiple factors
* Genotype factor is mandatory

* 0to n other factors : treatments, stress, etc...
+ Punctual observation or temporal series/kinetic
* Raw or elaborated data
+ Alphanumeric or complex

+ Images or binary files
* Phenotyping data Repository

Cyril Pommier / Standards for Distributed Plant Phenotyping data integration



https://urgi.versailles.inra.fr/gnpis/
https://urgi.versailles.inra.fr/ephesis

wewsts 57 Plant Phenotygmg Data Publlcatlon

e Phenotyping Networks ""eretvees

Winter wheat (Triticum aestivum L) phenotypic data from the multiannual, multilocal field trials

o Multi local, MUK year e i s e . g s i

Xavier Charrier, Hubert Chiron, Camite Depatureaux, Laurent Falchatto, Olivier Gardet, Stéphane Gilles, Alex Girsed,
Christophe Lecomte, Jean-Yves Morfals, Plerre Pluchard, Didier Tropée, Maxime Trottet, Patrice Walczak, Gérard Doussinault,
Mchel Rousset, Gilles Charmet

* Evolving Varietal List s —

Qr gowriosd Pe detased a R0 archive

* Data publication, -
usable for Data paper S5 p—

Network Data Set -

. ° Ve INEA Wheat Network BRC acosssion (A sanes)
« DOI Citation

Notwork Data Set

INRA Smadl Grakn Coreals Nataork
DOEMIpNIX 001 ong/ 10 1 54541 44808062 16568335612

Network Data Set -

INRA Yheat Network not BRC x essn (8 and C senes)
e LS L0 LN

» L F D S
lwlwomoom.ammec nvs\n-.-yhoum

@ Origin site @ Cotecting site § Evaiuation ste

—'ZZ:IN?A Cyril Pommier / 2000 x| 2001 x | 2002 x| 2003 x | 2004 x| 2008 x | 2006 x| 2007 x | 2008 x
Fhenctysing campaign(s) 2000 x 2010 x 2011 x (2012 x 2013 x | 2004 x| 2015 x
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e Accessibility, Interoperability, Reusability

Phenotypes

1 Winter wheat (Triticum aestivum L) phenotypic data from the multiannual, multilocal field tri
[ J
Access StUdy/trI al of the INRA Small Grain Cereals Network.
. Frangols-Xavier Oury, Emmanuel Houmez, Bernard Rolland, Jérome Auzanneau, Plerre Bérard, Maryse Brancourt-Hulmel
| | St Xavier Charrier, Hubert Chiron, Camilie Depatureaux, Laurent Falchetto, Olivier Gardet, Stéphane Gilles, Adex Giraud

Christophe Locomte, Jean-Yves Morlals, Plerre Pluchard, Didier Tropée, Maxime Trottet, Patrice Walczak, Gérard Doussing
Michel Rousset, Gllles Charmet

Query dataset as o semantic graph
Or gdowryond the dataset as RDF arghive
+1 Abatract

Published 2015 by INRA

[
. {a) DATA SETS 4
= Search parameteris)
Network Data Set :
i NRA YWhoat Network BR MOOOSSION (A sory
~ Geo'ocation

Network Data Set
NA ni f Coraals Network

DOEMp At 001 ong M0, 15454/1 448000602 10568333E12

Network Data Set

’ »

NRA YWhoat Network not BRC pocesson (1 1 C sores

2001 x || 2003 x 2006 x| 2006 x || 2007 x 2008 x 2000 x 2010 x 2011 »
Phenotyping campaign(s) | 2012 x || 2013 x | 2014 x || 2016 »

Trl Bt |

2V Gnpls 661 trinks
L 4
Name Campalgn Sihte Direct dowmioads
' hampea drdaios 2008 SatAl 2008 Champegns
OTH Champaa e cirdalos 2008 SolAl 2000 Crampagne <o taks
g hamieg a0 TN 2007
an 2 ‘ oA 2008 Cha "W
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Accessibility, Interoperability, Reusability

Phenotyplc dats
e Access Study/trial v
|ist ¢ 4 1100143007 B W M | Dsplay 1 ;}n."‘;« P

Lot Number Accession N e Acconss . Tral Name
ANOITIOAT AODYIOAT .. BTH_Crampagre-cdrdales 2016 SetAl ‘
) Access Data ANOTA0ON ADYSDON L Yoie BTH_Crampagre cdrdales 2016 SetAl !
Berrrdo X Bormude f Wb rrart BTH _Comont Forrard 2015 _SolAl ‘
ANO1 X0 ADI IO ! Yote BTH_Cumont-Farand 2015 _SolAY !
A1 O ADYION * b rrart BTH Cormont - Forrard 2015 SolAl ‘
AL OS ARKE OS L e BTH_Comont-Ferrard 2015 _SelA? ‘
DI13002.2 DI 30023 f b rrart BTH_Dyon 2015 _SetA |
N OS AR OS ) BTH Dyon 2015 SelAd i
Berrdo X Bormude rate BTH_Eptcantre_2015_SelAl |
ANOY 02 ADY) o Tete forgodes BTH Ephoantre 2018 SeAl J

Ii X | Cphosis dnta erport W Cpnesis MIAPPDT SA Yoo esport

LEVEL: REPLICATION

« 4 110 of 67 2350 » » N | Dsplay 1 :}v\_‘\ P DA

Lot Number A easion N e Accosm No e - Tral Name 'rha
RE 120800 RE 1 208 * Wb rrart BTH _Comont.Forrard 2015 _SolAl Cher
EMNNISYTY (A ARES 1) f abie rrent BTH Dyon 2015 SelAl Dyos
DI 3000 D11 2000 2 = BTH (l'.' 2015 SeMt “‘l)a
ANOY YOS ADYIONS L e BTH Dyon 2015 SelAd Dyor
MO0 ADA 0N £ BTH_Dyon 2015 _SelAY Dyor
AOIYIOD ADYIOD t ror Tate forpodes BTH Epicantre 20158 SelA! (1)
RUBISKO RUN S t ror Tata lorgodes BTH Fphcantre 20158 SoAl L)
AOTYONY ADYTION f abae mrent BTH _Esvrden-Mors 2015 SelAY I atr
DI X0) D11 2000 1 Bbw rrert BTH EsvdesMomns 2015 SoAY Eatr
EMA2000 £V 2000 f B rrart BTH Lo Moulon 2015 SetAl Lo A

D Cphosis data oxport k'» Conesis MIAPPT 1SA-Tad esport
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Accessibility, Interoperability, Reusability

* Access Study/trial
list

* Access Data

* Interoperability,
Provenance

+ Biological Material

+ Observation
Variables

-;::_ IN?A Cyril Pommier / Standards for Di
-

ay o E ""‘!’ﬂr’l"
Biscay ; '

Leafet | Map data © OpenStreetMag contributors, CC-BY:

90n9-n 8118 QColoctmg site @ Evaluation site

Trial name

Trial code

Site name

Trial date

Phenotyping campaign
Project

Goal

Design

Phenotyping data

Genotypes

Variables

Contact

clonal 1est of mapping pedigree 05048 In nursery
POPYOMICS-POP2-F

Ardon

2003/08/13

2004, 2005

POPYOMICS

QTL mapping of a list of phenotypic traits
Randomized compilete block

Go to trial's phenotyping data

Lot number Accession number Accession name Taxon
661300224 661300224 661300224 Populy
661300227 661300227 661300227 Populy
661300228 661300228 661300228 Popuky
661300230 661300230 661300230 Populy
Name Notator
REP: Number of repetitions
SLA: Specific leaf arca INRA
CM. Leaf carbon content INRA
YRR Uit oius o 1 vom INRA
Type Name Emall Institution
Scientifique Catherine  catherine bastien at  UMROS588-BioForA (Biclogie Intégre
BASTIEN  oreans.inra.fr de la diversité des arbres et de la Fo
Svieo1: Number of svileotic shoots at 1 vear INRA

T Py B samea - i Ba adBi A8 o
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Accessibility, Interoperability, Reusability

Access Study/trial
list

2001 » 2003 2005 » 2012 » 2013 » 2014 »
Access Data
. Phenotypic data
Interoperability,
Provenance e e e e
+ Biological Material @ » o oo RO
+ Observation ol e Lo 2038k
Variables u - m .. ooter—one

Create Analysis data
set, filter by

D Ephesis data export ‘u Epnesis MIAPPE 1ISA-Tad expon

Year

4
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EMPHASIS E’"A i

Accessibility, Interoperability, Reusability

* Access Study/trial list
* Access Data

* |nteroperability,

Provenance

+ Biological Mg

+ Observation
Variables

* Create Analysis
set, filter by
+ Year

2001 2003

Phenotypic data

LEVEL: TRIAL

+ Variable o
< Pa nEI "'::' ’:v't‘:lz

Cyril Pommier/ Star



EXAMPLE 1 : VITIS PHENOLOGY

Incremental publication

Cyril Pommier / Standards for Distributed Plant Phenotyping data integration
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Vitis Dataset

* 50 Years -

T ST
. A ™
2 locations L R

@ Orign site Q Colecting ste Q Evalaation ste

* Phenology e e R e e e

B 1965 « 1966 x 1967 »x 1968 « 1960 x 1970 x 1971 x 1972 x 1973 x
* Muti level

utl eve 1974 x 1975 x 1976 x 1907 x 1978 x 1979 x | 1980 x | 1981 x | 1682 x
1963 « 1964 x 1985 « 1986 « 1967 « 1988 x 1989 x 1990 x 1991 x
Pranotyping campaignis)
1902 x 1903 x 1954 x 1968 x 1906 x 1907 x 1098 x| 1989 x 2000 x
2001 x 2002 x 2003 x 2004 x 2005 x 2006 x 2007 x 2008 x 2009 x

2090 x 2011 x 2002

move 3 200 a8

LEVEL: TRIAL

P ¥ N |Dsplay w0 :’“W”

on Number Accession Name Trial Name Trial Site Campaign Budbreak dab
Inconnu = Cangran Donrdes prer COpauts Draes Vassdl lOMors VassalUE 1957 19570018
Inconny « Cangran Donrées prércopoues troes Vasasl Bmors Vasaa-Ut 1958 1958-04 00

5 Pwot Renevey améhone Donrdes PP OOpauts traes Vissdl OMors Vassa- UE 1956 1956.03.28

5 Pirot Renevey améebare Donrées prércapgmes traem Vasssl mors Vasaa-Ut 1958 1958-03-29

2 Pnot Crépet Donvédes PP et OOpasts traes Vsl ONOrs Vassa- UE 1956 1956.00.26

2 Pt Crépet Donvées [rér OpQues Tr.aes Vassdl TOr s Vassa UE 1960 19600018

3 Vot now = Pnot nor Donrées (P CORpGUts Sraaes Vissdl Mors VassahUE 1956 1956.00.26
Cabemet Sauvignon Donvées [rér OpQues Tr.es Vassdl O s Vassa UE 1964 19560400
Cabemet Sauvignon Donrdes prércapgues troms \Yassal hmoes Vassa-Ut 1987 195700-29
Cabemet Sauvignon Donvées [Fér OpQues Tr.es Vassdl TS Vassa UE 1968 19580404

[’n :omcmmnn] D Wm&-tu-m]

—= lN?A Cyril Pommier / LEVEL: BLOCK > PLOT
VeI COIENCE S ) M4 19001807 B B N [Duplay 10 ~jess per page




p e A Ady o -

- - — - - o >
= . i ~ Hrvatska
= ;
emprans 1N Bosna
{ QsNa
Inc i
) Hercegovina
Crna ;
'talia Gora ':‘)C:‘)(
Roema. Pet
Espana et | Map @ta © OpenStreethViap comibutons. BY-SA, magery AD Maptos
[] L[] 9 Onc 9
* Data layer addition
256 1967 958 1956 1960 1961 1962 1963 1664
¢ New yea rs Tri 1965 1966 1967 1968 1960 1970 1971 972 973
1574 1978 1977 1978 1979 1680 1681 1682

+ New Elaborated Dat;

* Vitis Dataset
+ Phenology

entifier
Name

Cyril Pommier / Standards for Distribut
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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

Cyril Pommier / Standards for Distributed Plant Phenotyping data integration




wesss =i Example : Data set building with GnplS-
Ephesis

Francois-Xavier Oury, Emmanuel Heumez, Bernard Rolland, Jéréme 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

o DOI: http://dx.doi,org/10,15454/1,4489666216568333E] 2

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

> 813 trials/study, 81 000 replications

Cyril Pommier/ Standards for Distributed Plant Phenotyping data integration 16
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http://dx.doi.org/10.15454/1.4489666216568333E12

Vlﬂ’/ﬂ eliXxir . .
é Wheat datasets publications

* Example of multiple datasets DATA SETS: 4
. o NetwWOork vata >et .
|ntegrat|0n INRA Wheat Network BRC accession (A series)
+ Shared locations Network Data Set :
INRA Small Grain Cereals Network
« Some common varieties DOI:http://dx.doi.org/10.15454/1.4489666216568333E12

Network Data Set :
INRA Wheat Network not BRC accession (B and C senes)

Network Data Set :
INRA Wheat Network technological variables

DETAILS ON DOI: 10.15454/1.4489666216568333E12

.

. URL

Winter wheat (Triticum aestivum L) phenotypic data
Title multiannual, multilocal field trials of the INRA Small
Network.

Frangois-Xavier Oury, Emmanuel Heumez, Bernard
Jérdme Auzanneau, Pierre Bérard, Maryse Brancou
Xavier Charrier, Hubert Chiron, Camille Depatureawu:

Authors Falchetto, Olivier Gardet, Stéphane Gilles, Alex Girs
Christophe Lecomte, Jean-Yves Morlais, Pierre Pluc
Tropée, Maxime Trottet, Patrice Walczak, Gérard D¢
Michel Rousset, Gilles Charmet

Publisher INRA
Issue date 2015

Type dataset

Cyril Pommier / Standards for Distributed Plant Phenotyping dat3

20 March 2018
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* Example of multiple datasets
integration
+ Shared locations
+ Some common varieties
* Successive publications
«+ Initial publication: Agronomic and

Wheat datasets publications

breeding Variable
Traits, methods and scales Wheat Inra Phenotype Ontology
Ontology name  Wheat inra Phenotype Ontology
Authors  Jacques Legous, Thomas Leteller
. Wheat kv Phenotype Ontology Version 13
Licence CCHBY40
, ADbolic stress m Links CropOniology TVDS |

Frost susceptbity (E1T0)
Lodging score (XD

b Agrnomica YD
Fertiization level (D)
Grain yield (3D
Prececity (00
Yeeld 20

Cyril Pommier / Standards f
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Wheat datasets publications

Morphological (CTIEYYD)
Other GEEEED)

* Example of multiple datasets S0S sedimentaton est (20D

sds: SDS sedimentation test (7

integration Tost weight Q2D

V'S SharEd Iocations Zelony sedmeontation test (L0

° ° Quatity YYD
+« Some common varieties

* Successive publicatio

.. . . raits, methods and scales NmieG: Breadmaking test BIPEA: crumb
«+ Initial publication: Ag score (D)
breeding Ontology name  Wheat Inra Phenotype Ontology
4 Wheat Inra Phenotype Ontology identifier WIPO:0000238
ualit | Name NmieG
¢ Q y Abiotic stress m Synonyms  Breadmaking test BIPEA: crumd
e Breadmakin B v ousm Institution  INRA
g | fe— Scientist Amaud Gauffretau, Frangois-Xav
. | Oury
g Biotic stress
Technological (1At cuass) e
iti . | [ Wheat
+ Additional Year: 2015 =~ @ Merehoos GIIED rop  Whea
: Other D Breadmaking test bipea (g) 0
identifier  WIPO:0010134
“ Quality QLD Name Breadmaking test BIPEA (G)

Class Qualty
Alveograph Chopin m

. Breadmaking test BIPEA (G) (L0 " identifier  UO:0000187

Name %
NmieG: Breadmaking test BIPEA: cn
Data type  Numencal
. = j NpainG: Breadmaking tost BIPEA: ty

Cyril Pommier / Standards for Distri
NpateG: Breadmaking test BIPEA: ¢
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Wheat datasets publications

* Example of multiple datasets DATA SETS: 4
. . Networxk vata >et ©
mtegratlon NRA W
+ Shared locations Network Data Set : .
NRA Small Grain Cereals Network
¢ Some common varieties DOI:http://dx.doi.org/10.15454/1.4489666216568333E12
. . . Network Data Set :
* Successive pu blications NRA Wheat Network not BRC accession (B and C seri
« Initial publication: Agronomic and | Network Data Set :
. NRA Wheat Network technological vanables
breeding YDETAILS ON DOI: 10.15454/1.4489666216568333E12
+ Quality | URL
e Breadma king Winter wheat (Triticum aestivum L) phenotypic data
Title multiannual, multilocal field trials of the INRA Small
* Technological Network.

. Additional Year: 2015 Frangois-Xavier Oury, Emmanuel Heumez, Bernard

Jérdme Auzanneau, Pierre Bérard, Maryse Brancou
Xavier Charrier, Hubert Chiron, Camille Depatureau

Authors Falchetto, Olivier Gardet, Stéphane Gilles, Alex Girg
Christophe Lecomte, Jean-Yves Morlais, Pierre Plug
Tropée, Maxime Trottet, Patrice Walczak, Gérard D¢
Michel Rousset, Gilles Charmet

2000 % | 2001 % 2002 x 2003 x 2004 x | 2005 » o | INRA

. 2 2015
aign(s) 2009 x 12010 x| 2011 x 2012 x 2013 x 2014 » x
dataset

remove all add al

ZU IVIdICIl £ZULlD



T N .
’ Scientific Question

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

Cyril Pommier/ Standards for Distributed Plant Phenotyping data integration 21
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Wheat Yield dataset building

Phenotypes

e MIAPPE Plant Material
Selection

Rsetform ["Results™)
Reset Tab

Add accession by Genus Triticum L. x

> Choose a species ‘

Triticum aestivum aestivum
Add accession by Panel crorereT—y e prorreTrorrrroo

Tricum L

BW_PANEL

WP2 CC

SMALL GRAIN_CEREALS NETWORK_COL
TaBW420K_V2 BW WP1_Discovery plate

TaBW420K V2 BW

WP3 Genetic Resources
BREEDWHEAT COL
DH1

HD2

ACC(‘LSION

< 4 1.10 of 2 558 » >

v O £,000

Accession Number
TX816

. er | TX817
il At TX818 02438.6MD- 1471 Tr2cum aesdvum aestivum

SCIENCE & IMPACT 20 March 2018

Accession Name

02438-6HD-106-1 Tracum aestvum aestivum

Taxon Name

02438-6HD-132-1 TrScum aestivum aestivum




e 5T Wheat Yield dataset building

* Genebank/BRC accessions dataset selection

Phenotypes

Reset Form
Trial
Reset Tab
Add trial by Name Select your trial names
Add trial by Number Select your trial numbers

Add trial by Campaign | Select your trial campaigns

Add trial by Site Select your trial sites

Add trial by Data Set | INRA Wheat Network BRC accession (A series) x ||
INRA Small Grain Cereals Network
INRA Wheat Network not BRC accession (B and C series)

Add trial by Project

Selected Trials
K R » d
Trial Number Trial Name Trial Site
BTH_Champagne- BTH_Champaagne- Champagne-
céréales_2004_SetA1 céréales_2004_SetA1 céréales
Cyril Pommier / Standards f BTH_Champagne- BTH_Champagne- Champagne-
céréales_2005_SetA1 céréales_2005_SetA1 céréales




— i+ Phenotypes

j Gonotype |

Reset Tab
Add accession by Genus | Triticum L. x | |
—> Choose a specles Select your taxon names
Add accession by Panel Select your panel names
Add accession by Collection Select your collection names

RECITAL x SOISSONS x | CHARGER x FOLKLOR x
GRAPELI x TREMIE x |

Add accession by Name

Paste your Accession Name list

Accession

- “ 1606 > »

Accession Number Accession Name Taxon Name
13431 CHARGER Triticum aestivum aestivum
35310 FOLKLOR Triticum aestivum aestivum
GRAPELI Triticum aestivum aestivum
RECITAL Triticum aestivum aestivum
SOISSONS Triticum aestivum aestivum

TREMIE Triticum aestivum aestivum




piarn SIXIT Variable selection: Ontology
hitos://www braniore/brappsone  Widget/BrAPPS

* Yield

Traits, methods and scales GY_g/ha: Grain yield at 0% humidity goorm

Ontology name  Wheat Inra Phenotype Ontology
Identifier WIPO:0000074

4 w Wheat Inra Phenotype Ontology Cltaad Name GY_g/ha

yiell

Synonyms  Grain yield at 0% humidity
4 » Agronomical rdt
| Growth stage  Z92 (Grain hard, not dented by
4w Grainyield 110 thumbnail)

Institution INRA

v GY_g/ha: Grain yleld at 0% humidi Scientist  Jacques Le Gouis

| 2 Vield Crop Wheat
Grain yield L2
LR (- H VARIABLE Identifier  WIPO:0010019

Name Grain yield
Class Agronomical

Direct measure (G50

Identifier WIPO:0020013
Name Direct measure

Description  Mesure directe # ModeOp Arvalis =


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

VHM/IS el?\'i;: i

Variable selection: Ontology

hitos://www braniore/brappsone  Widget/BrAPPS

e Biotic stress

Reset Form . o

I Variable |

Traits, methods and scales

YR-SCORE_score: Yellow rust score (I

Wheat Inra Phenotype Ontology
WIPO:0000162
YR-SCORE_score

Yellow rust score
Susceptibility to stripe rust

INRA
Jacques Le Gouis
Wheat

Disease score yellow rust (L1

yield Ontology name
Identifier
! Fertilization level (L2Y0) Name
Synonyms
l w Grain yield (.70
Institution
w GY_g/ha: Grain yield at 0% humidi Scientist
| ' Crop
----- Precocity (2D

4 W Yield 1D Identifier
‘ Name
| LR L VARIABLE Class

l w» Biotic stress LXNIEYED) 1to 9 note (1)
| l W Disease score Yellow Rust (7)) dentifier
Name
Data type

W YR-SCORE_score: Yellow rust score

Min

WIPO:0010065
Disease score Yellow Rust
Biotic stress

WIPO:0030006
1to 9 note
Ordinal

1


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

L

Em’,';i”/“ elixir

Wheat Yield dataset building

Phenotypes

)

Add trial by Name Select your trial names

| numbers

43

Add trial by Number Select your tri

4}

Add trial by Campaign | Select your trial campaigns
Add trial by Site Select your trial sites

Add trial by Data Set Select your data sets

Add trial by Project Select your trial projects

Cyril Pommier / Standards for Distributed Plant Phenotyping data integration




EMPHA#NS E/?V'l‘ 2000 x| | 2001 x | 2002 x| 2003 x [2004 x|[2005 x [2006 x| 2007 x |2008 x
Phenctyping campaign(s) | (2009 x| (2010 x| (2011 x| (2012 x| (2013 x| (2014 x|[ 2015 x

LEVEL: TRIAL

. .
MUItI factors 4« 4 1001423 » » M |Dispiay 10 jresultsperpage

L4 M u |t| Ieve IS Accession Number Accession Name Trial Name Trial Site
FOLKLOR BTH_Dijon_2011_SetA1 Djon
*  Multi locations Folkior BTH_Dijon_2011_SetA1 Dion
. Graped GRAPELI BTH_Dijon_2011_SetA1 Dyon
Multiyears SOISSONS 8607 SOISSONS BTH_Dijon_2011_SetA1 Dion
Folldor 35310 FOLKLOR BTH_Lusignan_2011_SetA1l Lusignan
Graped 36801 GRAPELI BTH_Lusignan_2011_SetA1 Lusignan
SOISSONS 9607 SOISSONS BTH_Lusignan_2011_SetA1 Lusignan
SOISSONS 8607 SOISSONS BTH_Lusignan_2011_SetA1 Lusignan
Orgeval
LEVEL: TRIAL Orgeval
| Display ' 20 :Irosults per page
Accession Name th Trial Name Trial Site Campaign
FOLKLOR i low irputs BTH_Djon_2011_SetA1 Dion 2011
FOLKLOR t treated BYH_Dyjon_2011_SetA1 Dyon 2011
GRAPEL) & low irputs BTH_Dyon_2011_SetAl Dion 200
SOISSONS t treated BTH_Djon_2011_SetA1 Dion 2011
FOLKLOR t treated BTH_Lusgnan_2011_SetAl Lusignan 2001 Campab
GRAPEL! t treated BTH_Lusgnan_2011_SetAl Lusignan 2011 2011
SOISSONS & low inputs BTH_Lusignan_2011_SetAt Lusignan 2011 2011
SOISSONS t treated BTH_Lusignan_2011_SetAl Lusignan 2011 2011
FOLKLOR nt: untreated, no fungicide BTH_Orgeval_2011_Set83 Orgeval 2011 2011
FOLKLOR nt: untreated, no fungicide BTH_Clermont-Ferrand_2012_SetA1 Clermont-Ferrand 2012 2011
FOLKLOR t treated BTH_Clermont.Ferrand_2012_SetA1 Clermont-Ferrand 2012 2011
GRAPEL) nt: untreated, no fungicide BTH_Clermont-Ferrand_2012_SetA1 Clermont-Ferrand 2012 2011
SOISSONS ni: untreated, no fungicide BTH_Clermont-Ferrand_2012_SetA1 Clermont-Ferrand 2012 2011
SOISSONS t treated BTH_Clermont-Ferrand_2012_SetA1 Clermont-Ferrand 2012 2011
FOLKLOR t treated BTH_Orgeval_2012_SetAl Orgeval 2012 2011
GRAPELI nt: untreated, no fungicide BTH_Orgeval_2012_SetA1 Orgeval 2012
= GRAPEL) Lt treated BTH_Orgeval_2012_SetA1 Crgeval 2012
o lN?A Cyr SOISSONS t treatec BTH_Orgeval_2012_SetA1 Crgeval 2012
FOLKLOR U treated BTH_Champagne-céréales_2013_SetAl Champagne-céréales 2013

[t a B e a =) P — BITLY PDansasas M4 Cash [ Y L . T L )
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é Data preview

LEVEL: TRIAL

4 4 1100f33406 » » M |Display 10 ¢ results per page

T T ) T B T B T
Lot Number Accession Number Accession Campaign ot Grain yield at 0% he r: Yeid rb: Susceptibility 1o leaf rust rl: Yelliow rust sco
Name

AD12035 AD12035 2013 6805 25

Gotik 37251 GOTKK 2013 1084 1

EM08222 37290 EMOS222 2013 1054

CF11218 37809 CF11215 2013 4 1

EM1144% 37828 EM11441 2013 1 2

EM11389 37826 EM11389 2043 2 1

Bermude 29852 BERMUDE 2013 857

AD13019  AD13019 AD13019 04 4 o

EM12231 16323 EM12231 2013

EM12252 EM12262 EM12282 2013
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urvar I Wheat Yield dataset building

e,

= Search parametens)

* Easy Subseting s of erabboal 3
~Third of 81 000 et T T .
replications Network Owa S

* Reuse through pranotyping cumpaignsy | 2008 % 2004 2008 x| 2008 x 2007

MIAPPE ISA Tab File
Phenotypic data
export Data table view : oo <]

LEVEL: REPLICATION

DATA SETS: 7
Network Data Set

‘. 4 110026030 rephiication & W M |Display 0 :J'e-s..ts per page

Lot Number Accession Number Accession Name th Tral Name Trial Site
CF99105 : 4 CFeo10s untreated, no fungode ) Estrées-Mons
Rocna 804 RECITAL low routs 4 Le Moulon
Kored 14 KOREL untrested. no fungoede : Orgeve
CF00108 23824 CFO0108 untrested, no fungoade . Rerves
Isongrain 134 SENGRAIN rested Dyjon
REQ2101 23821 REO2101 reated 4 Lo Moulon
EMO1288 EMO1288 treated A Lusigran
DIO3008 ) D03006 rested Currort-F en
D300 D300 rested . Djon
Caphorn 2044 CAPHORN untreated, no fungcde : Orgeval

G Ephesis data export |.'“ Ephesis MIAPPE ISA-Tab export
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% elixir

II/ REPOSITORIES FEDERATION

FINDABILITY
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st 15T Distributed Information System

elé/\'i;: )
tran@ T n \.f HE AT

Generic Data
discovery Solr@

$BrAPI

nW“GENINGEN

Storage
Archive PHENDME
Compute —

Archive system PHENDME

el?ﬁ;'
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GENERIC DATADISCOVERY

wheatis.org, Elixir-Fr, Transplant
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emprans ENXIT Generic search

Wheatis.org, Elixir-Fr, Transplant

e Full text
* Facets

Sequerce Seature, Ensemtl Parts, Traes SOL_E12C50184. Traes SOL |
Prytiat [Source UniProtKBVTAEMBL Acc ACPHBOL Triscum sestvum. prot
HOP MM22T. expressed sequence 0s. CR-EST. Hordeum vuigare, gi26
ook CFTO7J] Mypotetcal protes; QR2895 304 TIgbANOEIAT 1| At2gITEX0
HOP20D0 tw, expressed sequence Wgs, CR-EST, Hordeum vuigare, g 15
[Rickensia prowaczels s Madnd E] SFHB | gi349064060efINP_ 914550 4
HOP0DO01T, axprossed sequence tags. CR-EST, Hordeum wigare, o 15
[Rickensia prowazesd s Madnd E] SFHS | gh 349064060eINP_ 914550 4
HOPICOST axprossed sequence tags. CR-EST. Mordeum wigare, on 1%
[Rckotya prowaseks s Madnd £] SFHD | o) 19702 Tg0AAPGIEI 1 1)
HOPIINOw. exprossod sequance ags. CRLEST. Hordeum vuigare, gf 14
[Rckompa prowasekd sy Madnid €] SFHD | i J40040600NP 914550 ¢
MODPISA 10T expressed sequence ags. CREST. Mordeun vuigare. gl 26
ook CFTO73] Mypotetcal proted; gR2005 %04 TigbAAOEMAT 1| At2gITEX0
TSOMO007y, exprossed secuence lags, CREST, Trticum sesthvum, Gi 1S
thallana] o 748748010 TO1820 hypo. G 1 5604878pefINP 221104 1| SF)
Experment. Tritceae Toobaox, MWW FHE. phenotypDe experiment. Inch.de
HWWFHE 2094 Fargo, Taticum aestvum phanctype

Experment. Tritceae Toobox, URSN 2012 BrookingsSD, pherotype trial
severtty. Fusarium head Dight deease ncax. visually scably kame's URS

SEQUENCE FEATURE () HOPISA T CREST

¢ PHENOTYPE (1)
. anm TSOMeO0™, CREST
v SEQUENCE FEATURE (1)

. AW Pl - [

Coa TTICUM ABSTRUM 5 URSN 2012 BrockingaSD Rilasse
HORDEUM VULGARE (8) Toobos
TRITCUM ABSTVUM L (1)

.

URG TRITCOUNM DU (1)
.
.

IR

WheatlS nodes:
et WP L9,

- CrowaiNest 1304
reraMare % (U

CREST v
-GES e
VenCrop ¥
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Data discovery in distributed databases

Sl ucans,
Databases Distributed /

Apache

Indexes  Solr

N
N ‘\\

Faceted search portal

e EHSMblPlants l .

LLLLLLLLL
GEMEINSCHAFT

HHHHHHHHH
sssssssssssss




e <1 Generic discoverable data
Qelastltsear(h.

""

- S ucepne.

Apache

" EnsemblPlants iy Soir

EMBL-EBI £ /]

# HELMHOLTZ

‘GEME\NSCHAFT

EEEEEEEEEEE

> U?GI ..(_)_outh _6reen°
Lw' bioinformatics platform

PHENOME () arcad

Data fvpes

TGAC 53 cerealsDB

The Genome Arabysis Centre™

Y
4

Phenotypes

Markers,

accessions,
WCIMMYT. GWAS,

Experiments
Journal articles
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weas I Generic Search Growth

Indexing Package

* Community Building
* |ndexing node deployment support

System/SolR-tool-package

To ease the WheatlS nodes to expose their data to the WheatlS search , we developed a package to help the installation
and configuration of the SolR tool

Download the package: SolR-tool-package-WheatlS.tar.gz (157.33 kB)

Please contact us to have support and to add your SolR indexes to the WheatlS search

Apache

Solr

N
~ “‘
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http://wheat-urgi.versailles.inra.fr/Projects/Wheat-Information-System/SolR-tool-package

mpiu(u el?g’i;‘.

Figure 1, overview of the WheatIS/transPLANT integrated search schema.

Sequence feature

feature type
[sequence_id]
[sequence_version]
[start_position)
[end position)

Genetic marker

e map
e map_position
e [xref] (Seq. feature)

Accession

e authority

Phenotype

[trait)

[trait_id]
[environment]*
[environment_id]*
[statistic]

[unit]

Generic datamodel

GWAS result

e genotype
e xref (Phenotype)

QTL

Database entry

id

entry_type
database_name
db_id
[db_version]
[name]
description

url

[species]*
[xref]*

e xref (Seq. feature)
e xref (Phenotype)

Experiment

e experiment_type
e [xref]* (Phenotype)
e [xref]* (Accession)

Reaction

no additional fields defined

Other

no additional fields defined




RN N N

SYPPe SIS W g

SV TINITHITS TI Vil 7' VWV ity T TN b
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biological entity. Fields in bold italic are used for display and search by facets/categories in the WheatlS search

tool.
Field Description Type Optional?
id A universally unique identifier for the entry. string Auto
generated
entry type The type of database entry. Should be one of the sub-types | string no
defined below.
database_name The name of the source database for the entry. string no
db_id The entry identifier. May be unique for a given source database, | string no
at least when concatenated with db_version.
db_version Version of the entry in the database, if any. string yes
description Free text description to be indexed for searching. All relevant | text no
text related to the entry should be concatenated into this field.
url The URL for the entry in the source database. string no
species The scientific name (or names) of the species or other | string, | yes
taxonomic classification associated with the entry. multi
xref A generic cross-reference defined between different documents | string, | yes
in the schema. An xref is one or more db_ids prefixed by the multi

sub-type, i.e. "Accession:db_id1" or "Sequence feature:db_id1,
Genetic marker:db_id2, ...".
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Data discovery perspectives

* Central index approach

+ FTP/Web repo on each node Wheatls nodes
* Trackhub like

+ Metadata harvested / indexed
e CSV Files

+ Export from existing solr

 [select = enable stored properties Central
— Old Solr nodes index WheatlS
* [export request =Open this solr 4 search
endpoint M )

* Pros

+ Lighter implementation for new
nodes

+ Easy update of Solr engine

+ Easy addition of new
functionalities

:.-—: lN?A Cyril Pommier/ Standards for Distributed Plant Phenotyping data integration
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A . .
Generic vs Specific

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

* Specific Search
+ Phenotyping
* Variety/ Germplasm search
* Phenotyping Variable search

+ Breeding API
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el
Elixir Plant Data Lookup Service for Genotype —
Phenotype

Minimal Objectives
Distributed model

 Building lightweight services integrating over independently established
archives

* A common APJ to distribute data

e 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 AI?I == B rA P I

*
o I nte rn atIO Na | Cco I Ia bO rat|0 N Bill & Melinda Gates Foundation
« Excellence in Breeding platform (CGIAR) cassavaBase it MiuD
+ Coordinator : Peter Selby I8P
«+ Lead: Lukas Mueller, Jan Erik Backlund, Kelly Robbins HI
L. Bioversity
®Vision : CIRAD p— ~"C6ua
«+ Standard Open API INRA Im \
. IRRI w
+ Information Exchange GoB == INRA
« Breeding is the main target Wageningen o=
®Servers implementations DaRT .n.m;:w.:m.
+ CGIARs international network Cornell
# Elixir Excelerate iPlant
+ Emphasis
+ Germinate

®Clients implementations

+ Flapjack : genotyping data visualization
+ Phenome-fppn portal, GnplS, Elixir Plant Data Lookup Service
+ R analysis pipelines

Cyril Pommier / Standards for Distributed Plant Phenotyping data integration
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http://brapi.org/

emprass 11 i;:.
e Benefit 1 : BrAPI for R analysis

Workflow HIDAP-Sw P B

=3n —_—

Use of BrAPIto connect HIDAP an
SweetPotatoBase

SweetPotatoBase storage the experimental data that we want to

use Exportanalytical reports in two format,

MS WORD HTML

N?A Cyril Pommier / Standards for Distributed Plant Phenotyping data integration 44
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e Benefit 2: BrAPPS

® Tools integrable in any BrAPI compliant System

$eBrAPI

BRAPP SHOWCASE o

Study Comparison BrApp Example

- e baee —ame —

— - - -..........a

Wkl orve 10 The BraA AShCanen SPowiine o BrAPPy for hort Eac of hese BeAPPy & &
NTEPENTENT 1001 W™ (3% Pl 0N BS O OF (a5 D 0anly FORE IS Wit 3 e SyRem AN of
Tl each BrAPP & compietey IrAP Srven and Ca” De LS Wi any AP [omphent tyTee
The ool 1 10 teep e IPAP communty rformed Aot what ook are swalalie 370 ercowrage

oraity sharimg ¥ you have 8 BeAPT you would Nee 10 thare st he commrmunty please sach

10 & DA o0 Dt

GRAPHICAL FILTERING TOOL VARIABLE ONTOLOG

vV OCASAYAMAM - \ei A

. . (VRS ——

STUDY COMPARISON TOOL PEDIGREE VIEWER

vV CARMAYARAM CARMAYARALL
Ba
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https://www.brapi.org/brapps.php

’E"/Pi’%’/“eli i;‘.. . . o
Elixir Plant Data Lookup Service

Phenotype through Breeding API
Generic WheatlS/transPlant for all other data types
Future Elixir Core data resource or Recommended Interoperability Resource?

Open source software.
® https://ai

SEARCM FORM

| Germplasm

RESULTS 29 match found

ASSO S1P9 FRUWS Average O s Yveme Sant-Martn de Mo  Endeck” 15 a phenotyprnyg study

conducied bom 2002.01 41 10 200501 01 (seasors 2002 2003 2004 2005) n Average OF
- Yveae Sant Mann de- Hes Enbeck (France)

D CIED ‘ .

V72 RN 2wy 15 8 200 iy (NAS28) ACCRRMON

Germptases J Vit P9WW)

BT R Sy " 5 8 2o s (NE2S) ACCeamon

Qormptnse Jf UNG! Gapis

B3 n” 1 A Zod iy (N2e) Acomsmon (numbse BT nea’) managed By INRA

(Pranctypmg sy ] vio ov]

L, 2wy Daich 17 18 & phanclyping study conducied hom 2011-00-21 1 2011-10-14

Phanctyping Staudy Jf Vit PEPA

INRALURGH 2006-2018 | Ly
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https://github.com/elixir-europe/plant-brapi-etl-data-lookup-gnpis

erare I Elixir Plant Data Lookup Service
Development

- 2018 Deliverable (D7.2):

« Data Harvester finalized and published on github
+ 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
+ Italy (FMACH) - Elixir Staff Exchange

+ Germany (IPK)
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How to join the BrAPI federation ?

* Implement minimum BrAPI web services
+ Location
+ Germplasm
+ Study
o Trial

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

+ Program (optional)
* Contact Elixir Plant to register
* Needhelp?

«+ Elixir Plant community
+ BrAPi community
«+ Elixir staff exchange ?

Cyril Pommier / Standards for Distributed Plant Phenotyping data integration




% elixir

MIAPPE STATUS AND PERSPECTIVES
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Adoption

Plant community involved
«+ Elixir (European bioinformatic infrastructure)

+ Emphasis (European Phenotyping infrastructure)
+ Bioversity international CGIAR

* Breeding APl is Elixir official Phenotyping standard web
service

 MIAPPE and BrAPI high collaboration

+ adoption and compliance

* Data repositories and management tools

ZURGI « GnplS hitps://urgiversailles.inra.fr/gnpis/

e + eDale hitos://edal.ipk-gatersleben.de/

——y + PlantPhenoDB at IPGPAS_http://cropnet.pl/plantohenodb/

+ In progress: COPO, Elixir plant databases (iBet, WUR, VIB, ...),
Brassica Information Portal, ...
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m%/,, eliXir

Perspectives
e Version 2 : Emphasis, Elixir, ...
+ Environment .
- W
+ Sensor traceability & PhenoHarmonlS
+ Phenoharmonis Workshop Montpellier may 2018 workshop

* Elixir data lookup service, MIAPPE enabled.
+ Data discovery
+ Elixir
+ WheatlS & Emphasis ?
+ Open source software
* Dataset Validation
+ Elixir
+ File archive (ISA Tab) and BrAPI based
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Earlh:n AknOWIedgment & QUEStIOnS

R e e%ce,e,-ate e $2BrAPI

EMBL-EBI & i -
= & Crop Ontology

. Paul K
. DanBolser Ereerey

e IPG PAS * Bioversity international CGIAR
. Hanna Cwiek-Kupczynska ;__a ¢ Elizabeth Arnaud
o —= PHENWME NN
. Pawel Krajewski fromsn Prens PPN ¢ Marie Angélique Laporte

IPK b{—"G' &écirad {’vm

+  Matthias Lange . Cyril Pommier ¢ Frederik Coppens
. Anne Frangoise Adam Blondon
INSTITUTO +  Guillaume Cornut < ol WAGENINGEN
@ GULBENKIAN +  Thomas Letellier . Y NIVER R \RCH
DE CIENCIA . . Célia Michotey
) lBeT . Frangois Tardieu & * Richard Finkers
* iBet .+ Pascal Neveu / .
¢ Bruno Costa +  Manuel Ruiz m|Stea ‘ .
¢ Inés Chaves - Pierre Larmande o e & B J JULICH
o ] . Hadi Quesneville Forschungszentrum
¢ Ceélia M. Miguel . Raphaél Flores

¢ Bjorn Usadel

* Daniel Faria
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