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Wheat Breeding at the UofS

—Spring and durum wheat breeding
—QObjectives

»Yield, maturity

»Abiotic stresses (terminal drought, heat)

»Biotic stresses (Rusts, FHB; Leaf-spotting
diseases, Insect pests)

»Quality, Quality~Quality
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Marker Assisted Breeding
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IWGSC Resources in Breeding

e Unlimited source of DNA

: : " markers for MAS/Genomic
BAC Libraries Selection
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Physical Maps Candidate genes for traits =

perfect markers

Wheat Survey | |
Seduence * Reduce the time and improve
E the success of resolving QTL

3B Sequence e Discovery and exploitation of

new alleles
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Speeding Gene Discovery:
Stem Solidness in Wheat
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Genetics of Stem Solidness

0 Quantitative expression in hexaploid
wheat

QO Expression influenced by environment

Q Evidence of suppression in hexaploid
wheat

0 Single dominant gene in durum wheat

a Little environmental influence on
expression

a “discrete” classification
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Stem Solidness in Wheat
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Physical Map -- High Density Map
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ssamin— Speed Gene Discovery:
Towards Cloning SSt1

B Fine map C | 3B Pseudomolecule

A High-density map
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Additional Marker Discovery
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BSA, Exome Sequencing

Wheat 3B Pseudomolecule
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SNPs between bulks should be Filtering algorithms to identify
closely linked to SSt1 SNPs in LD with SSt1
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Candidate Genes?

* Three genes
association with cell
wall biosynthesis

* Duplicated lignin
biosynthesis
regulatory genes
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Marker Assisted Selection

500 -
450 - “0
4 HOLLOW SoLID
100 ® @€ acavonlea DT570
350 - AC Morse W9262
AC Navigator DT818 ¢ Hollow
300 - AC Pathfinder Fortore m Solid
250 - CDC Verona Colosseo
Commander Mongibello
200 - Strongfield Lesina
150 - Napoleon Camacho
9661-AF1D
100 - H.‘
" n
50 -
-10 40 90 140 190 240 290 340 390 440




z ¥ UNIVERSITY OF

D-Genome Suppression of SSt1

Crossing of Glenlea derivative
(AABBDD) to HOLLOW durum wheat
(AABB) = SOLID

Identification of SSt1 will allow us to
design strategies to “unsuppress”
SStl in hexaploid wheat
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WSS and Gene Discovery — Resistance
to the OWBM

e Resistance to the OWBM (Sm1) - Localized
to 2BS

* Current DNA markers are problematic

* Phenotyping is difficult/time consuming
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Marker Discovery

BSA + Exome Capture Cultivar Sequencing (Exome, WGS)
Wheat 2Bs Wheat Survey

CINDCH TN THND

SNPs between bulks should be Filtering algorithms to identify
closely linked to Sm1 SNPs in LD with Sm1
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e 3157 SNP calls in 1857 WSS
contigs (0.1% Contigs)

e 100 SNPs converted to KASPar
* 67 Mapped to chromosome 2BS

* 59 Mapped with 1 cM of Sm1
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Sm1 Associated SNPs

Ascertainment BIAS

Locus Putative Function (Rice proteome)

2BS-1176771 Protein — Unknown function

2BS-5218038 NBS-LRR RGA

2BS-5230237 DNA replication initiation protein

2BS-5239924 C3HC4 zinc-finger protein

2BS-5242325 Protein — Unknown function

Known Sm1
Carriers

N o

SAM dependent carboxyl
methyltransferase

2BS-5244653 Protein — Unknown function
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The WSS as a Resource: Integration of

marker types

“Public” Markers

DArT® Markers -- 4,904
Bristol SNP Markers — 5,057
lllumina iSelect Assay — 87,218
Bin-Mapped ESTs — 16,091
SSR Markers — 290

Wheat “MAS” - 70

WGS/GBS - 3.3 MILLION

Anchoring of >3.6 Million
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WSS for Marker Improvement:
Conversion to HT Genotyping Platforms
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