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Preserve, discover, and mobilize genetic resources by sequencing landrace 
genomes that encompass the worldwide diversity of bread wheat.
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Scientific impact of Chinese Spring RefSeq & annotation

IWGSC: 19 years delivering essential genomic tools by and for the wheat community

Education, outreach, and training

• Annual IWGSC workshops at PAG since 2007
• IWGSC and Catherine Feuillet Early Career Award
• IWGSC Webinar Series since 2020
• IWGSC Newsletter
• IWGSC General Membership
• IWGSC 2024 Undergraduate Summer Intern

2021: Version 2.1 Chinese Spring RefSeq and annotation
2018: Publication and analysis of IWGSC RefSeq v1.0
2016: Shotgun assembly (IWGSC WGA v0.4)
2015: Physical maps for all chromosomes
2014: First chromosome-based draft
2005: IWGSC formed

Sponsors

Aim 1: Platinum genomes of 12 maximally diverse landraces and cv. Chinese Spring
• 8 phylogeographic haplogroups among 632 

genotyped landraces = subpopulations 
corresponding to early regional growing centers.

• Genome sequence & assembly using long-reads, 
optical mapping, and conformational capture 
sequence.
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Balfourier et al. 2019

International initiative to unlock bread wheat diversity by sequencing 12 
maximally diverse landrace genomes & update RefSeq Chinese Spring

Aim 1) Platinum genome 
assemblies for 12 maximally 
diverse landraces and Chinese 
Spring (CS)
Aim 2) Transcriptome long-
reads and gene annotation for 
12 landraces while sustaining 
IWGSC CS RefSeq as a 
community-curated resource
Aim 3) Practical Haplotype 
Graph (PHG) to catalog all 
genetic diversity in bread wheat 
and enable community-driven 
discoveries across the species;
Aim 4) Increase STEM 
diversified workforce through 
education outreach, and 
training.
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Aim 1 Progress: primary data production and preliminary assemblies 
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Initial comparative genomic views (Bionano maps) 
show value in revealing conserved and novel 
structural variation

Average Total 
Length (Mb)

Average Assembly 
N50 (Mb) 

Average Fold 
Coverage (X)Summary for 9 genomes:

14,683 ± 81 78.9 ± 9.594 ± 8Bionano DLS
14,485 ± 2251.3 ± 8.535 ± 2PacBio HiFi
14,478 ± 28226.7 ± 28.8NADLS/HiFi Hybrid Scaffold
NANA38 ± 7 Illiumina Hi-C

Corteva Agriscience,
Genomics Technologies

9 Accessions

4 Accessions
Choulet & Gautier

(INRAE-GDEC / Gentyane)

Practical Haplotype Graph
All accessions+
EOT

CoPI Buell
(U. Georgia)

NSF Funded

EU Funded

Rimbert
(INRAE)

Sourdille
(INRAE-GDEC)

Biological Resources Centre 
(BRC) for small grains.

12    Maximally Diverse Landraces
+ 1    cv. Chinese Spring (RefSeq)

Genome Sequencing & Assembly13 Bread Wheat Accessions 

Transcriptome Sequencing 

All accessions

Benhamed
(U. Paris-Saclay)

Project management, Education, Outreach & Training (EOT), NCBI liaison: Co-PI Stein

Project leadership & oversight: PI Eversole (IWGSC)

Gautier
(Gentyane/INRAE-GDEC)

Platinum quality :
• Long-read seq.
• Optical mapping 
• Hi-C seq.

mRNA of multiple 
tissues and 
developmental 
stages.

Long-read transcript 
sequencing

Gene Annotation
• Map-based from RefSeq
• De Novo/Evidence-based

IWGSC Data Repository Alaux
(INRAE)

Wheat Diversity Project

Germplasm:

Aim 2: Transcriptome long-
reads and gene annotation for 
12 landraces and sustain 
IWGSC CS RefSeq as a 
community-curated resource

Zhu et al. 2021
Leroy et al. 2012
Daron et al. 2014

De novo gene 
annotation

CLARITE detection of transposable elements

3-leaf stage
Zadoks scale 13

2 DAA
Zadoks scale 71

leaf

root

stem

spike

grain

Marker-Assisted Gene Annotation Transfer 
for Triticeae (MAGATT) pipeline

Transcriptome
sequencing of 5
tissues

Aim 3: Construct a Practical 
Haplotype Graph (PHGv2) to 
catalog all genetic diversity within 
bread wheat and enable 
community-driven discoveries 
across the species

Bradbury et al. 2022
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