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Linking the IWGSC bread wheat 
reference genome sequence to wheat 

genetic and phenomic data

Michael Alaux

Triticeae Genetics and Genomics, Session 1: Progress in structural and functional genomics
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B. A wealth of data available

A. The wheat reference sequence

D. Data integration

Wheat@URGI portal

Outline
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http://url.com

The wheat reference sequence

http://url.com/
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IWGSC sequencing strategy

Illumina PE: CSS v2 (2014)

+MP libs: CSS v3 (2016)
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D

sorted chromosomes

BACs

Physical maps: 100%
BAC-seq: 3B + 8 chr.

NRGene Illumina:
IWGSC NRGene WGS

IWGSC 
RefSeq

v1.0
(2017)

IWGSC 
WGA
v0.4

(2016)
+

HiC
BACs

WGP tags
Genetic maps
Bionano maps
Rad. hyb maps

Courtesy of Fred Choulet
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IWGSC RefSeq assembly metrics

total size
completeness

superscaffold N50

14.5 Gb (21 pseudomolecules = 14.1 Gb)

97-99%
23 Mb

IWGSC 
RefSeq
v1.0

TGAC

JGI

IWGSC 
CSS

Courtesy of Fred Choulet
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IWGSC RefSeq annotation

Genes

v1.0: automated
v1.1: incorporate 3685 manually annotated genes

HC genes

LC genes 161k

107k

IWGSC, Science 2018
https://doi.org/10.1126/science.aar7191

A B D

Courtesy of Fred Choulet

https://doi.org/10.1126/science.aar7191


Michael Alaux

IWGSC RefSeq annotation

Transposable Elements

4 million TEs

~1 Mb

0	Gb
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4	Gb

5	Gb

AA BB DD

Coding	DNA

Unannotated

Unclassified	repeats	(XXX)

Helitron	(DHH)

hAT	(DTA)

Unclassified	class	2	(DXX)

Mariner	(DTT)

Harbinger	(DTH)

Unclassified	with	TIRs	(DTX)

Mutator	(DTM)

CACTA	(DTC)

SINE	(RSX)

LINE	(RIX)

Unclassified	LTR-RT	(RLX)

Copia	(RLC)

Gypsy	(RLG)

86%

Copia

CACTAs

Unannotated

RLX

51% 47%

41%

17% 16%

16%

13% 15%

19%

85% 83%

Coding DNA

Gypsy

LINEs

+ ncRNA, markers, functional 
annotation, manually curated 
genes, etc.

Wicker et al., Genome Biology 2018
https://doi.org/10.1186/s13059-018-1479-0

Courtesy of Fred Choulet

https://doi.org/10.1186/s13059-018-1479-0
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IWGSC RefSeq data availability

IWGSC WGA 
v0.4 

Toronto 
agreement

• June 2016:

•Download

•BLAST

IWGSC RefSeq
v1.0 assembly

Toronto 
agreement

• January 2017:

•Download

•BLAST

IWGSC RefSeq
v1.0 annotation

Toronto 
agreement

•May 2017:

•Download

• July 2017:

•Browser

IWGSC RefSeq
v1.0 

Open access

IWGSC Data Repository
hosted in the 

Wheat@URGI portal

https://wheat-urgi.versailles.inra.fr/Seq-Repository

• July 2018:

•Assembly and 
annotations (v1.0 and 
v1.1) download, 
BLAST and browser

•August 2018:

• Publications

https://wheat-urgi.versailles.inra.fr/Seq-Repository
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Publications
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Publications

Alaux et al., Genome Biology 2018
https://doi.org/10.1186/s13059-018-1491-4

https://doi.org/10.1186/s13059-018-1491-4
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A wealth of data available

http://url.com/
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Other IWGSC data hosted

Physical maps

Frenkel et al., BMC Bioinformatics 2010
https://doi.org/10.1186/1471-2105-11-584

LTC

https://doi.org/10.1186/1471-2105-11-584
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Other IWGSC data hosted

Expression data

Variation data

Transcriptome atlas RNA-seq mapping of 850 samples – 32 tissues
• 85% HC genes expressed
• 49% LC genes expressed

SNPs
GBS
Exome capture
Varietal SNPs

Ramírez-González et al., Science 2018
https://doi.org/10.1126/science.aar6089

Rimbert et al., PLOS ONE 2018
https://doi.org/10.1371/journal.pone.0186329

Dubcovsky, Akhunov

https://doi.org/10.1126/science.aar6089
https://doi.org/10.1371/journal.pone.0186329
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Wheat gene pool

Other CS assembly

TGACv1

Other wheat species
• Diploid progenitor of Aegilops taushii
• Triticum durum
• etc.

Clavijo et al., Genome Research 2017
https://doi.org/10.1101/gr.217117.116

https://doi.org/10.1101/gr.217117.116
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Wheat genetic and phenomic data

from French and European projects since 2000
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Data integration
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Make your data great

Web API

Metadata

DMP

Ontologies

Persistent identifier

(e.g. URI, DOI)

Metadata

Indexed

Data portal

Open data

Standards

Licence

Documentation

Publication
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5    Open Data

Data on the web, open licence

in a structured format

non-proprietary format

related to other data

identified by URI

Courtesy of Daniel Jacob

Biologists

Bioinformaticians
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Integration using key data

Key data are interoperability « pivots »

Data 
type 1

Key data

Data 
type 2

Phenotype

Trait

GWAS
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Data integration in GnpIS
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Wheat@URGI portal
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Website

https://wheat-urgi.versailles.inra.fr/

https://wheat-urgi.versailles.inra.fr/
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Tools - developed by URGI

IWGSC Data Repository

Webpages + File Download
including README, MD5

27k downloads in 2018
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Tools - developed by URGI

GnpIS-coreDB

Information System to manage genetic and phenomic data

Genetics
• Genetic maps

• Markers, Polymorphisms, 
Genotyping

• Genetic resources

Phenotypes
• GxE

• QTLs

• GWAS

GnpIS-coreDB + Synteny data 18k visits in 2018
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Tools – instantiated by URGI

BLAST

280k searches in 2018
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Tools – instantiated by URGI

JBrowse
40k visits in 2018
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Tools – instantiated by URGI

InterMine

4k visits in 2018
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Tools – collaborative development

WheatIS data discovery
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Tools – collaborative development

27k searches in 2018
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Use case:
From a gene to genetic studies

https://wheat-urgi.versailles.inra.fr/

https://wheat-urgi.versailles.inra.fr/
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Use case:
From a gene to genetic studies

https://urgi.versailles.inra.fr/blast_iwgsc

https://urgi.versailles.inra.fr/blast_iwgsc/?dbgroup=wheat_iwgsc_refseq_v1_chromosomes&program=blastnst
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Use case:
From a gene to genetic studies
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Use case:
From a gene to genetic studies
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Questions

https://doi.org/10.1186/s13059-018-1491-4

Alaux et al., Genome Biology 2018

Contact me at michael.alaux@inra.fr

@michaelalaux

Wheat@URGI portal

https://wheat-urgi.versailles.inra.fr/

https://doi.org/10.1186/s13059-018-1491-4
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