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> 270 members

33 countries

www.wheatgenome.org

21 Sponsors

Launched in 2005 on the initiative of Kansas Growers

The International Wheat Genome Sequencing Consortium 
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Who
• Growers, public/private breeders, plant scientists

Purpose
• Accelerate wheat improvement
• Increase profitability throughout the industry

Vision
• High quality manually annotated genome sequence
• Anchored to the genetic maps

Strategy
• Milestone based, adaptable
• Deliver products and tools to breeders along the way

The International Wheat Genome 
Sequencing Consortium (IWGSC)

Functional analyses 

Polymorphisms
MAS

Epigenetic
modifications

Intravarietal

Intervarietal

Interspecific

Impact of TEs

Gene isolation

New allele discovery
prebreeding
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A Genome Sequence for what?
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Phenotyping Genetic mapping Physical mapping Sequencing 

• Perfect markers 

• Genomic selection

• Precision breeding

• Gene isolation

• Genetic resources     
mining

An integrated and ordered wheat 
genome sequence

Combined strategies to establish a Chinese 
Spring reference genome sequence

Physical mapping of individual
chromosomes

MTP sequencing
(454)

A reference sequence anchored to the genetic and phenotypic maps

• Survey sequencing of individual
chromosomes
(454/Solexa)

Gene catalog
Virtual order
Markers

• Enrichment strategies for target
(re)sequencing
(454/Solexa)

SNP markers

• Whole Genome Shotgun
(454/Solexa)

Ae. tauschii
physical map
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Combined strategies to establish a Chinese 
Spring reference genome sequence

Physical mapping of individual
chromosomes

MTP sequencing
(454)

A reference sequence anchored to the genetic and phenotypic maps

• Survey sequencing of individual
chromosomes
(454/Solexa)

Gene catalog
Virtual order
Markers

• Enrichment strategies for target
(re)sequencing
(454/Solexa)

SNP markers

• Whole Genome Shotgun
(454/Solexa)

Ae. tauschii
physical map

www.wheatgenome.org

Ae. tauschii physical map

Milestone
Achieved:

Ae. tauschii
physical map 

completed
2011

BMT/13/34 
    page 5



Bread Wheat: Chromosome-Based

Chromosome sorting
Sheath fluid

Deflection
plates

Excitation
light

Waste

Right
collector

Left
collector

Laser

Scattered
light

Fluorescence
emission

Relative fluorescence intensity

Chromosomes in
suspension

Flow sorted
chromosomes

Flow karyotype

Flow
chamber
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Flow sorted
chromosomes
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3B

Chromosome specific BAC libraries

Chromosomes: 605 - 995 Mbp
(3.6 – 5.9% of the genome)

Chromosome arms: 225 - 585 Mbp
(1.3 – 3.4% of the genome)

Chromosome specific BAC libraries

http://olomouc.ueb.cas.cz/dna libraries/cereals

710,400 BAC clones 
(2 arms remaining)

890,880 BAC clones 
(1 arm remaining)

618,240 BAC clones
(5 arms remaining)

TOTAL (Oct 2011) : 2,219,520 BAC clones (~ 16 x , 118 kb)
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Next
Milestone:

BAC libraries 
for all 

chromosomes
June 2012
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www.wheatgenome.org

Combined strategies to establish a Chinese 
Spring reference genome sequence

Physical mapping of individual
chromosomes

MTP sequencing
(454)

A reference sequence anchored to the genetic and phenotypic maps

• Survey sequencing of individual
chromosomes
(454/Solexa)

Gene catalog
Virtual order
Markers

• Enrichment strategies for target
(re)sequencing
(454/Solexa)

SNP markers

• Whole Genome Shotgun
(454/Solexa)

Ae. tauschii
physical map
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T. aestivum
cv Chinese Spring

Physical mapping of the Bread Wheat Genome
2A 3A 4A 5A1A 6A 7A

2B1B 3B 4B 5B 6B 7B

1D 2D 4D 5D 6D 7D3D

Milestone
Achieved:

Physical Maps
Funded for all
chromosomes
Sept 2011

Next Milestone:
All Physical Maps

Completed
2012/2013

Structure, function & evolution of the wheat 
genome

Gene space organization and regulation

Synteny between homoeologous genomes and with 
other cereal genomes

Evolutionary mechanisms (gene movements, genome 
duplications, TE transposition…) 

Pattern of recombination and linkage disequilibrium

Whole Chromosome Sequencing

Genomics-based tools for wheat breeding & 
improvement

Positional cloning of genes/QTLs underlying  agronomically
important traits

Molecular markers (SNPs, ISBPs...)

New genotyping strategies

Wheat Physical Maps - Applications
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MTP sequencing
(454)

Combined strategies to establish a Chinese 
Spring reference genome sequence

Physical mapping of individual
chromosomes

A reference sequence anchored to the genetic and phenotypic maps

• Survey sequencing of individual
chromosomes
(454/Solexa)

Gene catalog
Virtual order
Markers

• Enrichment strategies for target
(re)sequencing
(454/Solexa)

SNP markers

• Whole Genome Shotgun
(454/Solexa)

Ae. tauschii
physical map

Survey Sequencing Initiative

Chromosome
shotgun
sequence
initiative –
Leader: Jane

Rogers

Survey
sequence of
all individual
chromosomes

50x coverage
Illumina

Assembly
and

comparative
– “genome
zipper” or
comparable

Bread Wheat
Virtual Gene

Order
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www.wheatgenome.org

T. aestivum
cv Chinese Spring

2A 3A 4A 5A1A 6A 7A

2B1B 3B 4B 5B 6B 7B

1D 2D 4D 5D 6D 7D3D

Funded with
support from

Survey sequencing of bread wheat genome

2A 3A 4A 5A1A 6A 7A

2B1B 3B 4B 5B 6B 7B

1D 2D 4D 5D 6D 7D3D

Survey sequencing of bread wheat genome

Milestones Achieved: 
• Illumina Sequence Coverage for 

all 21 chromosomes 
• Assemblies of 29 chromosome 

arms completed

Next Milestones:
• Dec 2011 - Assemblies 

completed
• Jan 2012 - Genome zipper 

completed
• Mar 2012 - Main paper drafted  

Funded with
support from
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2012 - What can you do with the 
chromosome-based survey sequence

• Annotate genes within contigs (intron-exon 
structure)

• Link features to chromosomes (within 
subgenomes)

• Localized synteny studies
• Gain approximate knowledge of some global 

figures –
– Gene counts
– Pseudogenes
– Lineage specific genes
– Comparative analysis of homoeologous genes

Combined strategies to establish a Chinese 
Spring reference genome sequence

Physical mapping of individual
chromosomes

MTP sequencing
(454)

A reference sequence anchored to the genetic and phenotypic maps

• Survey sequencing of individual
chromosomes
(454/Solexa)

Gene catalog
Virtual order
Markers

• Enrichment strategies for target
(re)sequencing
(454/Solexa)

SNP markers

• Whole Genome Shotgun
(454/Solexa)

Ae. tauschii
physical map
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2011 Milestone :
One-third of 

chromosomes
funded

T. aestivum
cv Chinese Spring

MTP sequencing of the bread 
wheat genome

3D

2A 3A 4A 5A1A 6A 7A

2B1B 4B 5B 6B3B 7B

1D 2D 4D 5D 6D 7D

MTP sequencing of the bread wheat genome

T. aestivum
cv Chinese Spring

Milestone
Achieved:

10
chromosomes

funded
Sept 2011

Next
Milestone:

All
chromosomes
funded (2013)

Now Seeking:  
Project leaders 
and funders for 

remaining
chromosomes
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Where to find information

www.wheatgenome.org

Projects

www.wheatgenome.org
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www.wheatgenome.org

www.wheatgenome.org
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Gaining access

Data Access Agreement

• Reserved Analyses until publication --
– Whole chromosome or whole genome level analyses on 

genes, gene families, repetitive sequences

– Comparative analysis with other organisms

– First global analysis  

• Blast via IWGSC repository before publication to all 
who sign and abide by data access agreement

• Full and unlimited access to assemblies and 
downloading for all Coordinating Committee 
members and their group members; available to 
others after publication

Unlimited Early Access to
Coordinating Committee

members:
• Leaders of IWGSC projects

• IWGSC sponsors
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2012 - Next Steps….

• Complete survey sequence initiative
• Complete MTP sequence, assembly, 

and annotation for chromosomes 3B, 
7B

• Complete physical maps for all 
chromosomes

• Obtain funding for MTP sequencing of 
remaining 11 chromosomes

Perhaps a few other countries 
will take a chromosome ….??
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