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The International Wheat Genome
Sequencing Consortium (IWGSC)

e Growers, public/private breeders, plant scientists

e Accelerate wheat improvement
e © Increase profitability throughout the industry

e High quality manually annotated genome sequence
e Anchored to the genetic maps

e Milestone-based, adaptable
e Deliver products and tools to breeders along the way )

A Genome Sequence for what?

Interspecific

New allele discovery
prebreeding

Intervarietal

Epigenetic
modifications

Gene isolation

Intraspecific

Intravarietal

Impact of TEs

Polymorphisms
MAS



BMT/13/34
page 4

An integrated and ordered wheat
genome sequence

Phenotyping Genetic mapping Physical mapping Sequencing
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Combined strategies to establish a Chinese
Spring reference genome sequence

Ae. tauschii Physical mapping of individual
physical map chromosomes « Whole Genome Shotgun
(454/Solexa)
* Survey sequencing of individual * Enrichment strategies for target
chromosomes . i
MTP sequencin (re)sequencing
(454/Solexa) ( 4: a) & (454/Solexa)

’ Gene catalog ‘
Virtual order SNP markers
‘ e ’

~ TGAC =35

The Genome Analysis Centre™
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Combined strategies to establish a Chinese
Spring reference genome sequence

Ae. tauschii - Physical mapping of individual
physical map chromosomes

¢ Whole Genome Shotgun
(454/Solexa)

* Survey sequencing of individual
chromosomes
(454/Solexa)

¢ Enrichment strategies for target

MTP sequencing (re)sequencing
(454) (454/Solexa)

’ Gene catalog §
Virtual order SNP markers
‘ Markers H

TGAC .

The Genome Analysis Centre™

Ae. tauschii physical map

Login Register Contacts Site map Sponsors

International

Dot Genome , i . I T
Sequencing i W ¢ / o W f F 7
L" Consortium i f

News and Reports Crganization Projects Tools and Resources General Documents

Home / Projects / INGSC Ae. tauschii Projects / Ae. tauschii - "D-Genome" - Physical Map Project

Projects

Physical Mapping of the Wheat D-Genome

*IWGSC Bread Wheat Projects R
Project Leader: Dvorak Jan

*IWGSC Ae. tauschii Projects

»Ae. tauschii - "D-Genome"
- Physical Map Project

Targeted chromosomes

n 0 ko 40 50 6D m

Ae. tauschii chromosomes

»Positions available

Project team

First name Last name Email Institution Country
Olin Anderson USDA-ARS USA
Ming-Cheng Luo University of California, Davis USA
Bikram Gill Kansas State University USA

www.wheatgenome.orq
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Bread Wheat: Chromosome-Based

Chromosome sorting

Sheath fluid Chrﬂ';'g::g:,f 'l
< @I@I | I = Chromosomes: 605 - 995 Mbp
(3.6 — 5.9% of the genome)
luorescence ¢
emission § L[| Flow karyotypd
Excitation 2
light — > R
D(:)fII:glson 3 Scattered Réfative fluorescence intensity
/D light
Fl d Sl Fl d .
cow sorted ow sorted = Chromosome arms: 225 - 585 Mbp
Left Right 0,
______ collecto colecr | FRTTTT (1.3 — 3.4% of the genome)
EEEEER I I I I I I
Waste
Chromosome specific BAC libraries

Int tional
mlte]:;aEe;ome
Sequencing
Consortium

Chromosome specific BAC libraries

Laboratory of -
@ Molecular Cytogenetics and Cytol

890,880 BAC clones
(1 arm remaining)

= 618,240 BAC clones
% : (5 arms remaining)
.\

D '——%- C—e— T = —— 710,400 BAC clones
ﬁ ;5 ' (2 arms remaining)
IRIF

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

|

T. aestivum (cv chinese Spring)

http://olomouc.ueb.cas.cz/dna-libraries/cereals
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Hews and Reports

‘Orrganization Projects Tools and Resources ‘General Documents
Home !/ Projeds
Projects Projects

» IWGSC Bread Wheat
Projects

» IWGSC Ae. tauschii
Projects

4A
» Positions available
Phys. Map

5A BA|TA |1B | 2B | 3B 4B 5B

68 7B |1D | 20| 3D | 4D | 50 | 6D | 7D

Ref. Seq.

Projects progress overview

The vision of the IWGSC is to establish a high guality reference sequence of the wheat genome, anchored to the gensetic'phenctypic maps to
provide high resolution links between the traits and variations with the sequence features {i.e., genes, intergenic) and polymorphisms (SHP, 5Vs)
underlying it ar in linkage disequilibrium with it. Te achieve this vision and ensure the rapid delivery of tools to breeders along the way, the IWGSC
identifies shor-term and long-term strategic goals. Projects coordinated and endorsed by the IWGESC related specifically to the hexaploid, bread
wheat genome, ov. Chinese Spring, fall within two broad categories: physical mapping {i.e., construction of chromosome based physical maps
anchored to the genetic maps) and sequencing. The IWGESC also supported and coordinated the completion of the Ae. tsuschii physical map .

www.wheatgenome.org

Combined strategies to establish a Chinese
Spring reference genome sequence

Ae. tauschii

Physical mapping of individual
physical map

chromosomes

* Whole Genome Shotgun

(454/Solexa)
* Survey sequencing of individual * Enrichment strategies for target
chromosomes . (re)sequencing
(454/Solexa) MTP sequencing

(454) (454/Solexa)

F Gene catalog \

Virtual order SNP markers
Markers

TGAC

The Genome Analysis Centre™
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Physical mapping of the Bread Wheat Genome
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v' 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

K/
0.0

Whole Chromosome Sequencing

v Genomics-based tools for wheat breeding &
an 1B improvement

+« Positional cloning of genes/QTLs underlying agronomically
important traits

«» Molecular markers (SNPs, ISBPs...)

+ New genotyping strategies
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Combined strategies to establish a Chinese
Spring reference genome sequence

Ae. tauschii Physical mapping of individual

physical map chromosomes * Whole Genome Shotgun

(454/Solexa)

Survey sequencing of individual
chromosomes
(454/Solexa)

¢ Enrichment strategies for target

MTP sequencing (re)sequencing
(454) (454/Solexa)

Gene catalog \
Virtual order SNP markers
Markers H

i

TGAC s

The Genome Analysis Centre™

Survey Seqguencing Initiative

Chromosome
shotgun Survey
sequence sequence of

Assembly
and
50x coverage comparative
lllumina — “genome
zipper” or
comparable

Bread Wheat
Virtual Gene
Order

initiative — all individual
Leader: Jane chromosomes
Rogers

TGAC &34

The Genome Analysis Centre™
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Survey sequencmg of bread wheat genome
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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

Ae. tauschii Physical mapping of individual

physical map chromosomes * Whole Genome Shotgun

(454/Solexa)

¢ Survey sequencing of individug
chromosomes
(454/Solexa)

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

MTP sequencing
(454)

’ Gene catalog \
Virtual order SNP markers
N Markers ’

S -"":;r_'f e, L e S0 % o000
o o TGAC e

The Genome Analysis Centre™
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MTP sequencing of the bread
wheat genome

2011 Milestone :

One-third of
chromosomes
funded

T. aestivum
cv Chinese Spring

MTP sequencmg of the bread Wheat genome
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Where to find information

d Home - IWGSC

Login | Register | Contacts | Sitemap | Sponsors

International

[hheat Genome
Sequencing
Consortium

News and Reports Or- Projects Tools and Resources General Documents

News

G20 Agricultural Ministers

i
of its recent history, hexaploid wheat is a very good model to

study polyploidy, force: for plant genome evolution

group of nations approved the
Intermational Recsarch
Inifiative for Wheat
Improvement (1.
IWGSC Workshop at ITHI

hex he IWBSE wil

The IWGSC was ==
to sequencing th

the wheat genome. By gaining incr
of-the-art molecular tools, plant
the 21st century. The Gensortium is committ
tools are available for all to use without restriction.

he ticiogy of agronomically important traits and
be able to scoslerate wheat improvement to mest the
wence of the wheat genome and the

on 4

ol 2 works!
September 2011 in Mexico
City. Mexico. in conjunction
with t.

The IWGSC is govem:
Committee consists of rgg
and annotating the wheal
consortium is open to any

by six co-chairs, 3 Coordinating Committee, and an executive director. The Coordinating
from ies involved in the development of resources and projects for sequencing
m organizations providing direct for the consortium. General membership in the
boratory, or entity with an acfive interest in mesting the objectives of the NIGSC

entati

)

IWGSC hekd its
workshop in Frag
Republic, on -6
the F...

To achizve the vision of 2 sequenced whest genome, the IWIGSC establishes strategic plans
with short- and mid-term aress of coordination, faciitates and coordinates
research projeets and funding efforts at the national and intemational lev elops and
Supparts the design of research propasals, provides a framework for the establishment of
common guidslines, protocols, and resources, and organizes scientific meetings and i
workshops
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Projects
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”PrDjects Progress Overview

Survey Seq.
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Ref. Seq.

The vision of the IWGSC is to establish a high quality reference sequence of the whaat genome, anchored to the genetic/phenotypic maps to
provide high resolution finks between the traits and varistiod ith the ssquence featurss (i genic) and polymorphisms (SNF, SVs)
underhying it or in linkage disequilibrivm with it. To achieve this vision and ensure the rapid reeders slong the way, the WGESC
identifies short-term and long-term strategic gosls. Projects coordinated and endorsed by the IWGSC related specifically to the hesxapl brazd
whest genome, cv. Chinese Sprng, fall within two broad categories: physical mapping {i.e., construction of chromosome based physical maps
anchored to the genstic maps) and sequencing. The WGSC also supported and coordinated the completion of the Ae. fauschil physical map .

IWGEE

IWGEC Az

www.wheatgenome.org
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Mews and Reports Organization Projects Tools and Resourcs

Home / Projects / IWGSC Bread Wheat Projects # Physical mapping / 2B physical

Frojects 3B physical map 2, urgiversailles.inra.fr/Species/Wheat/Chr3B

*w Project Leader: Feuillet Catherine

™

Projects ﬁ A

: Physical mapping LURGI
» 1AL physical map Targeted chromosomes VU

» 1A5 physical map
»1BL physical map
» 1BS physical map
»10, 4D, 6D = oc

msps

Chr3B

Chromosome 3BE:

= Dowload 3B survey sequence assembly (restricted access).
« Blast your sequence on 3B survey sequence databank . Select)
databanks (restricted access) on step 3.

= Display 3B physical map (82% and 99% coverage versions).

» 24 physical map

» 34 physical map + Display 3B BAC annotation (12 contigs).
» 2B physical map
»2DL physical map
»2D5 physical map
»4A physical map
»5A physical map
» 5B physical map

B
Click on a chromosome to aocess associated data

Sequence Repository page .
IWGSC page .

Project team

» 5D Physical map First name Last name Email Instituticn Country
»BA Physical Map
+ B8 Physical Map Etienne FALX etienne. pauxi@clermaont.inra. fr INRA France
= S0URDILLE pieme. sourdille@clermont.inra. fr INRA France
»TDL physical map Frederic CHOULET fehoulet@clerment.inra. fr INRA France
TDS physical map . . - N
" S Philippe LEROY philippe. leroy @clermont.inra. fr INRA France
Georges GAY Ggay@clermont. inra. fr INRA France
chremesome Camille RUSTENHOLZ sb = t.inra. fi INRA, Fira
>|-';\|'GSC A=, tauschii Lamuilie TS _r@- ermont. inra. ir rance
Projects
W any — T
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Galning access

International
[hheat Genome
Sequencing

Lﬁr Consortium

MHews and Reports. Organization Projects Tools and Resources General Documents

Home / Tools and Resources

Tots and Bescures Tools and Resources
B

The IWGESC is developing 8 variety of tools and resources that are available first to members of the coordinating committes, second to general
members of the consortium, and subsequently to the entire scientific community. Cn behalf of the IWGSC, & centrs| repository for access to
physical map dsts and sequences has been established by the URGI (France). Esrly, pre-publication access is provided to coordinating committes
and individual scientists who sgree to the dats scoess ststement. While scientists who sgree to abide by the data scocess agreement will be able to
BLAST the data in advance of publication, Coordinating Committee members and active members of their group will also be permitted to
download the data. Data will be made available to the public upon publication, upon deposition into the public archives, or within one-year from
the conclusiocn of the data generation. The IWGSC reserves the right to publish the first global analyses including:

@ Whole chromosome or whole genome level analyses on genes, gene families, repetitive sequences; and
@ Comparative analyses with other organisms.

For Coordinating Committee members and their team membess to gain full acocess, plesse sign-in to your IWGSC account and then egree to the

‘ | SC Dats Relesse Stat nt of Agreement If you are not already 8 member of the IWGSC, you may register by clicking the “register” link at
the top of any page on the 'WGSC website. If you are not actively in a team or group of 8 Coordinating Gommittee or a staff member of & sponsos,
please do not claim that you are part of the group or teem as this may delay your account validation.

For gensral members of the IWGSC and nonmembers, you can gain =arly acoess to BLAST deta by signing the BLAST Acoess A nt. If you
are a genersl member of the IWGSC, please sign-in to your IWGESC account and then agree to the BLAST Access Agreement. Nonmembers may
gain access by registering for sn IWGESC user sccount and signing the BLAST Access

Once the appropriste scocess agreement has been signed snd your acoess or website sccount has besn validated, sn scoount will be established
for you at the URGI to access the IWGSC repository and you will automatically receive an email regarding "Your INRA URGI account”. If you
slready heve a8 URGI account, this account will be upgraded to permit you to sccess the IWESC repository and you will receive a confirmation
email.

If you have any questions regarding sccount access, please contact Kellys

Data Access Agreement

Login = Register | Contacts | Site map = Sponsors

International
Wx&af Genome

Sequencing
Consortium

Mews and Reports Organization Projects Tools and Resources General Documents

Home [ Dats Access Agreement

Data Access Agreement

IWGSC Data Release - Statement of Agreement - Required for Data Access
Unlimited Early Access to
Coordinating Committee
® Comparative analysis with other argar|
a Any other analyses that may limit the .
@ To not redistribute, release, or othemwise pro| m e m b e rS O

repositories, or, if not published, for one w

~rpeemnpd * | eaders of IWGSC projects

Tratll'is-:abaasa:aes'_ S |pre itiv [} IWGSC Sponsors

You must register on IWGSC website and login if you want to sign this agreement.

By =signing up for scoess to these data, | hershy ag)
Statement: | agres

the rights of the data producers
pesr-ravizwsd publication. | understand that|
® Whole chromosome or whole genome
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2012 - Next Steps....

« Complete survey sequence Initiative

 Complete MTP sequence, assembly,
and annotation for chromosomes 3B,
7B

e Complete physical maps for all
chromosomes

e Obtain funding for MTP sequencing of
remaining 11 chromosomes

International

) [heat Genome
Sequencing
Consortium

[
News and Reports Organization Projects Tools and Rezources | General Documents
= b ]
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