e Wheat Pre-breeding Activity  GwiISP
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Landrace
crossed with UK Spring type Elite wheat Paragon

Nearly 1300 landraces from 32 countries

includes 840 landraces from Watkins collection — pre 1930 wheat varieties

l Genotyped
Core collection of nearly 120 landraces

capturing most of the diversity in these landraces

Core landrace set
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Same elite UK wheat, Paragon

Single Seed Descent
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QTL analysis

>100 F,:F, "off-the shelf”

Watkins-Paragon populations (12,000 Seed St
segregating lines- genotyped and I |

many phenotyped)
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» Germplasm Resource Unit

Nearly 800 lines in https:www.seedstor.ac.uk

The germplasm is free of IP in line with International Treaty on Plant Genetic Resources for Food and Agriculture




Synthetics

crossed with UK ‘spring’ Elite wheat Paragon

Two streams: incorporating tetraploid AABB (1) and diploid DD (2) diversity

Aegilops speltoides x Triticum urartu
(BB) (AA)

! Chance hybridisation

/" Wild Emmer ™\ Wy, Wild Goat Grass ™\
( Triticum dicoccoides N  Aegilops tauschii )
(AABB) AL (DD)
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1. Tetraploid diversi
T. dicoccoides

T. dicoccum 1}'“
T. durum

2. Novel diversit
Ae. tauschii
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Modern Wheat
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36 (+14) tauschii and 50 tetraploid Synthetics
crossed with Paragon

3050 BC1F; lines to be depositedin Germplasm Resource Unit

Some lines have been screened in drought https:www.seedstor.ac.uk
trials

The germplasm is free of IP in line with International Treaty on Plant Genetic Resources for Food and Agriculture




S
Crossed with UK ‘Spring’ Elite Wheat Paragon

Additional NIAB AABB and DD resources

Chromosome Segments Substitution Lines: lines with small overlapping donor segments of a
single AB (TTD-140) and D (Ent-336) donor in a common genetic background (Paragon)

NIAB SHW-041 (Ent336) x Paragon 1D

v
F, x Paragon
v
192 BC,F; Whole genome KASP; MAS 27 BC,F,
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27 BC,F, x Paragon
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192 BC,F;  Whole genome KASP; MAS 34 BC,F,

v
34 BC,F, x Paragon

v
192 BCF;  Whole genome KASP; MAS 44 BC3F;
v
44 BC;F, x Paragon
v
BC,F;  Genotyping; selfing
\l, —

Bl
BC,F 28  (NIAB

Ui ity of
BRISTOL

Complete segment tiling covering Seed Str
the whole genome —

109 CSSL lines to be deposited =) Germplasm Resource Unit

https:www.seedstor.ac.uk

The germplasm is free of IP in line with International Treaty on Plant Genetic Resources for Food and Agriculture




Wild relatives

developed by Bristol, revealing 1000s of
introgressed segments - /
* Chromosome segments transferred from Triticum
urartu;',‘_/(mbylopyrum muticum, Th. timopheevii ,
' Aégilops speltoides ’Th\ elongatum, Aegilops .~

caudata P S AN &% LG | e universityof
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300 Paragon lines carrying |
homologous segments from either Seed Star
|

urartu, muticum, timopheevii,
speltoides, elongatum and caudqt@=—————p Germplasm Resource Unit

to be deposited in https:www.seedstor.ac.uk

The germplasm is free of IP in line with International Treaty on Plant Genetic Resources for Food and Agriculture
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Tools for Gene functional characterisation

multiple wheat genome Wheat gene expression-Science-2018 Targeted gene mutagenesis
Sequenced  CRISPR-2018
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to increase the precision

and Haplotypes

mutations of every gene
Know gene order of every gene

-so can know their
function

Disease resistance-Nature biotech-2019 Speed breeding-Nature Plants-2018

Rapid identification of
wheat resistance genes Reduce generation times by 40%



Data Resources

Partner Data Resources contributing to virtual
data infrastructure
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£ Wheajc compatible Wheat
xpression APIs support Germplasm Germplasm
Browser interoperati R P
www.wheat- on between esource
expression.com resources www.seedstor.ac.uk
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EMBL-EBFgss E Institute

sequence data

Ensembl
Plants

plants.ensembl.org

DFW Data Portats
opendata.earlham.ac.uk/ Tra'it (50
wheat
grassroots. tools Field tr]al)
data

Data in open public repositories



Strategy going forward
Exploiting Spring type Paragon germplasm resources

. 32 tauschii WatSeq data- Over 600
Some sequence-muticum sequenced collaboration between deletion lines
Sequence rest of wild Sequence Shifeng Cheng and sequenced
relatives/ introgressions? rest? colleagues Agis, China
with Simon Griffiths and
colleagues
Synthetics Deletions Allele
Wild relatives/ -CSSLs/ Landraces/ in replacement in
Paragon <==) Paragon<==) Paragon <==) Paragon ¢==) Paragon?
300 3000 800 2000
|dentification of  Identification of
Haplotypes Haplotypes

Assess multiple haplotypes for favorable phenotypes
for trait analysis



