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An international research
partnership for wheat improvement

2
http://www.wheatinitiative.org/

* Created in 2011 following endorsement by G20 Agriculture
Ministries to improve food security

* A framework to identify synergies and facilitate

collaborations for wheat improvement at the international
level

e The Wheat Initiative members

— Countries: Argentina, Australia, Brazil, Canada, China, France,

Germany, Hungary, India, Reland, Italy, Japan, Spain, Turkey, UK,
USA

— International organizations: CIMMYT, ICARDA

— Private companies: Arvalis, Bayer CropScience, Florimond
Desprez V&F, KWS UK, Limagrain, Monsanto Company, RAGT 2n
Saateen Union Research, Syngenta Crop Protection


http://www.wheatinitiative.org/

The WheatlS Expert Working Group
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e Build projects
e Build infrastructure

e Report to the
Wheat Initiative




The WheatlS EWG goals

Provide the wheat research community with a single
entry point of access to wheat research data.




WheatlS Expert Worging Group

User survey

Full results at: http://ist.blogs.inra.fr/wdi/wp-content/uploads/sites/8/2015/06/wheat-info-system-report.pdf
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Statistical genetics - 23

Population genetics - 32

Biochemistry

Structural genomics
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Quantitative genetics

Functional genetics

Breeding

Most of the participants supported the data reuse policy
promoted by the Bermuda/ Fort Lauderdale / Toronto
agreements (Nature 461, 168F170,
doi:10.1038/461168a), that promotes the

early dissemination of whole genome datasets but
preserves the rights for the data generators to

lead the analysis and publication of their data in peer

reviewed journals


http://ist.blogs.inra.fr/wdi/wp-content/uploads/sites/8/2015/06/wheat-info-system-report.pdf

WheatlS Expert Worging Group
State of the art
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The interoperability challenge illustrated

Top management or

breeders

e What are the
sources of
resistance to stem
rust (UG99) and
tolerance to
drought conditions
in bread wheat?

g
Data are
Dispersed Phenotypic
data
Heretogeneous
Abundant

Data scientists,

bioinformaticians

e How do | extract
information from
all these
databases?

¢ Do | have well-
documented
metadata to make
gueries?

e How do | link the
data to get smarter
information?

\_
Gene Low density
sequences markers

information

Data manager, data

provider

¢ | want to make my
data findable,
reusable and
linkable to other
data:

e What ontologies
and metadata
elements are
commonly used
to describe the
types of data |
am dealing with?

e What data
formats could |
use to share my
data

e Where could |
deposit my data?

Phenotypic

data




@ R(_etsliearct:}g Data Sharing
The Wheat Data Interoperability WG

e Created in March 2014 within the frame of RDA

* Aims: contribute to the improvement of Wheat
related data interoperability by

— Building a common interoperability framework (metadata,
data formats and vocabularies)

— Providing guidelines for describing, representing and
linking Wheat related data
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http://www.bioversityinternational.org/
http://www.bioversityinternational.org/
http://www.cimmyt.org/en/
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http://www.inra.fr/
http://www.inra.fr/

Implementation

The achievements

e Landscape of Wheat related standards and their use by the community
e Comprehensive overview of Wheat related ontologies and vocabularies

® Recommendations
* Mappings between different data formats

e Actions to conduct in order to improve the current level of Wheat related data
interoperability

e Interoperability use cases

e Interactive cookbook: recommendations + guidelines
e A repository of Wheat related linked vocabularies (Bioportal)




Data management practices survey

* QObjective: identify
— Data storage practices
— Data management policy or guidelines in use
— Data formats in use
— Ontologies and vocabularies in use

e Complete results

— http://ist.blogs.inra.fr/wdi/wp-
content/uploads/sites/8/2015/03/StandardsAndPracticesSurvey.pdf



http://ist.blogs.inra.fr/wdi/wp-content/uploads/sites/8/2015/03/StandardsAndPracticesSurvey.pdf

Data management practices survey

*  Total number of answers: 201
*  Number of complete answers: 125
*  Total number of incomplete answers: 77 (6 doubles removed: people who answered twice)
*  Number of answers considered: 196
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Ontologies & vocabularies survey

e Objective
— Assess the level of visibility and interoperability of
Wheat related vocabularies and ontologies

— |dentify the domain covered by the ontologies and
vocabularies

— Collect some technical details




Ontologies & vocabularies survey

7. Is your ontology or vocabulary regularly maintained and updated 8. What License and/or Copyright is used?

Idon't know : 0%

No: 14.2%% —
/ CC BY - Creative Commons Attribution : 26.67%

None : 40% ~_

CC BY-NC-SA - Creative C Attribution-NonC ial-ShareAlike : 6.67%
CC BY-SA - Creative Commons Attribution-ShareAlike : 6.67%

“

L CCO0 1.0 Univ | - Creative C: Uni | : 20%

X

10. Is the ontology or vocabulary part of any ontology communities or listing services?

e croponioiyrg). T
http:/Awww.cropontology.org) : |
European Bioinformatics Institute- Ontology Look-up 1
Service (EBI-OLS; hitp://www.ebi.ac uk/ontology-lookup’) . . _

Yes : 85.71%

Mational Center for Biomedical Ontology (NCBO: Bioportal
http:/www.bicontology org/BioPortal)

OntoBee (http://www ontobae org/index.php)

Opean Biological and Biomedical Ontologies (OBO_Foundry;
http:/iwww.obofoundry .org/)

Semanticweb.org (http://semanticweb.org/wikiOntology) - 1

0 2 4 [} 8 10 12 14

Complete results: http://ist.blogs.inra.fr/wdi/wp-content/uploads/sites/8/2015/05/WDI-Ontologies-2015-03.pdf



http://ist.blogs.inra.fr/wdi/wp-content/uploads/sites/8/2015/05/WDI-Ontologies-2015-03.pdf

Wheat Data Interoperability Guidelines
o http://datastandards.wheatis.org

Sequence variations

The sequence variations are the nuclectides differences between two (or several) sequences at the same
locus {usually between a reference sequence and another sequence). Three types of sequence variations—
Ontolog single-nuchectide polymorphisms (SMPs), insertions and deletions (indels), and short tandem repeats (STRs)
— have been mainly reported in plant genomes.
The most currently available sequence variations for wheat ane SNPs.

Recommendations CALTLY . LN
Warning: BAM/SAM files should be kept for tracaeability of further analysis since they are not suitable for
Summ ary :sharing.
N ____ Data submission
For Variant (e.g. SNP) calling performed by bioint . 4. o b micsion in intemational repositories (EBL, NCEI), we advise o fillthe dedicated XML format
1. Use a reference wheat genome sequence (hitp: w.ebi.ac.uk/ena/submit/preparing-xmis#vc).

l 2 Dataformat: Use the VCF
3. Provide associated metadata

Most popular Tools

1. Reference sequence Identification of sequence variztions includes 3 steps :
The currently most commenly used reference bread wheat seque

- N N 1. Mapping of tha reads on the reference ganome
Chinese Spring), available et the IWGSC Sequence Repository ang

2. Calling the sequance variations

We I come hes sletie: e the use of th ifen 3. Filtering out unrelevant resuits regarding mainy depth and sequence quality and mapping quality.
2. Data format
‘We recommend to use the latest VCF file format. Mapping 100'5
Description
These recommendations ha‘ The Variant Call Format (VCF) is & text file used in bivinformatics B
format has been with the advent of | le genaoty] :

Grou ) (WG) one Of the WGs the 1000 Genames Project. VCF farmat specifications can be fou
)
o Warning: The VCF files generated for exome capture need to be
Interoperability Interest Grou win thase from wose cantext

initiative that aims to reinfor 5 4ctadata

K
i tools Writingz
research programmes t0 iNC| v rcommen to provise a minime! set of metagata to comestu Creation date:
3 . provide information about the SNP quality analysis. . Update:
societal demands for sustair ) Filter tools
Data sharing
For data sharing. the following information should be provided in
lines hiave to be precaded by *##" charactars) or as a separate tat
Name Description
RUN NAME Name of the sequencing run that prodw
RUM DESCRIPTION  Description of this run. Example
Part of & sequencing run that produced )
SUB RUN NAME 1o the sequencing technology nvolved,1 Example of a VCF file dedicated 1o wheat data: Leave a HePlv ) ) .
sequencers), a flowcell for (Jlumina seqi “four emall eddrass will not be published. Required fields are marked
.
g ANALYSISNAME  Name of the SNP calling anzlysis _ o
4
A WM Softwere used for the SNP caling analy L.:
. Email*
PR.OMOTE FARLYSISEONTACT  persan wha performed the anzlysis =
the adoption of commo i
standards, vocabularies @ rroracoLnaMe  Neme of the sequencing srotazel Website
- ol
best practices for Wheat d
p MREING GENOME  Name and varsion of the refarence genc ni
management -
MAPPING GENOME Cummars

AR RIE Tamon of the reference genome used to g

g&?:ﬁﬁgﬁNOME Description of the reference gencme usen o

GENOTYPE NAME Name of the that has been

GENOTYPE TAXON  Taxon of the that has been

PROJECT NAME Name of the project that funded the sequencing

FILTERS Fitters applied to call SNPs (ex: DP = 10)

Post Comment

Wheat Data Interoperability guidelines Copyright © 2015 evolve


http://datastandards.wheatis.org/

Wheat related vocabularies in Agroportal

http://wheat.agroportal.lirmm.fr/ontologies

— Access to, and retrieve the ontologies through the Web interface, an APl and a Spargl Endpoint

— Subscribe a RSS feed to receive alerts for submissions of new ontologies, new versions of
ontologies, new notes, and new projects. You can subscribe to feeds for a specific ontology at
the individual ontology page

— Search for terms across multiple ontologies, browse mappings between terms in different
ontologies, receive recommendations on which ontologies are most relevant for a corpus,

annotate text with terms from ontologies

Submit New Ontology

Entry Type

#| Ontology (22)
Ontology View (0)
CIMI Model ()
NLM Value Set )

Uploaded in the Last

L

Category
010-089 General Germplas...
100-299 Plant Anatomy and ...
300-499 Phenotype and Trai...
500-699 Structural and Func...
700-799 Location and Envir...
Crop Ontology (1)
Reference ontelogies for pla...

]
Group FALDO is the Feature Annotation Location Description Ontology i
CROP 4 =
LOVINRA (1) ¢ Uploaded: 6/23/15 :
RICE (=) = -
¥/ WHEAT (22) = ( . /
Experimental Factor Ontology (EFO) dasses
15,833
Format The Experimental Factor Ontology (EFO) is an application focused ontology modelling the experimental variables in multiple
OBO (12) % resources at the EBI and the Centre for Therapeutic Target Validation
OWL = )
UMLS (1) | Uploaded: 6/23/15

AR AdrArA

ApAbAF AF A AF A

SRRy L2 U U L |1 U

Semanticscience Integrated Ontology (SI0)

The semanticscience integrated ontology (S10) provides a simple, integrated upper level ontology (types, relations) for
consistent knowledge representation across physical, processual and informational entities

Uploaded: 6/23/15

Plant Trait Ontology (PTO)

A controlled vocabulary to describe phenotypic traits in plants

Uploaded: 6/23/15

CGIAR Wheat Trait Ontology (CO_321)

CIMMYT - Wheat - September 2014

Uploaded: 6/24/15

Feature Annotation Location Description Ontology (FALDO)



http://wheat.agroportal.lirmm.fr/ontologies

The benefits

: lllllllllllllllllllllllllllllllllllllllllll For data producers’ managers’ providers ‘ llllllllllllllllllllllllllllllllllllllllllllllllllllllll E

* One stop shop for relevant information related to wheat data management - arise awareness,
avoid duplicated efforts, foster adoption of common practices

* Facilitate the use of common data exchange formats = easy data sharing/submission to
international repositories

* Foster a standardized description of datasets with consistent use of ontologies and metadata
—increase the identification, the findability and the usability of the dataset

* Facilitate the access, integration and analysis of
] data from various sources
: * Access to data of higher quality

i« Increase the chance to answer complex
:  questions
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