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Yield loss due to pathogens and pests
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septoria nodorum blotch and tan spot

Parastagonospora nodorum — Septoria nodorum blotch

Pyrenophora tritici repentis — Tan spot B8
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Inverse gene-for-gene interaction
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Genetic mapping of Snnbd
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Genetic mapping of Snnbd
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Genetic mapping of Snnbd

Chromosome 4B

fcp757, fcp758
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Are Snn3-D1 and Snnb similar?
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Validating Snnb using Cadenza TILLING

Uncovering hidden Chinese Spring (Snn5)
variation in polyploid
wheat

Krasileva et al. 2017

Cadenza (Snn5)

Pl 94749 (snn5)

Bread wheat ‘Cadenza’ — 1200 EMS mutants
Durum wheat ‘Kronos’ -1535 EMS mutants

Can browse TILLING mutants on Ensembl and order from seedstor websites




Validating Snnb
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Snn3-B1
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Validating Snn3-B1

* 9/13 Cadenza TILLING families insensitive or segregating
* Snn3-D1 homoeolog on chromosome 5B = Snn3-B1
« 3 months from finding out Cadenza was SnTox3 sensitive to cloning
Snn3-B1
« Sumai3 EMS population
« Sequenced Snn3-B1, NONE had mutations
» Does Sumai3 have a different SnTox3 sensitivity gene?

Gongjun Zengcui
Shi Zhang



Allelism test

 Sumai3 (Snn3 ?) x BG220 (Snn3-B1) |
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5B oD
MutChromSeag — oo as — Shn3-D1

Jaroslav Dolezel’s Lab at The Institute of Experimental Botany
 Grow mutants, extract DNA

Flow sort chromosome 5B

Sequence wild type and mutants
Assemble WT 5B scaffolds

Map mutant reads to WT 5B scaffolds

All Sumai3 mutants had mutations in the same PK-MSP gene

Snn3-B2

Zengcui
Zhang
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Isc1

Chromosome 1A
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Sequenced Gene 1 and 2 from five independent mutants in two EMS populations

Gene 2 = Tsc1
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Tsn1

* Multi-pathogen susceptibility gene

 Sensitivity to ToxA produced by P. nodorum, Ptr, and Bipolaris
sorokiniana

 Our old flanking markers were over 300kb apart, not always
linked to Tsn1

 Need better markers to eliminate Tsn1



Designing accurate Tsn1 markers

Hexaploid pseudomolecule level assemblies

*6 Tsn1-: Chinese Spring, Julius, SY Mace, Mattis,
ArinaLrForno, CDC Stanley

*4 Tsn1 + : Jagger, CDC Landmark, LongReach
Lancer, Norin61

Made
consensus
sequences goonnggﬁgii |dentified Designed Validated
and SeaS SNPs markers markers
masked 9

TE



Validating 7sn1 markers

Amanda Agnes Gurminder
Peters Haugrud Szabo-Hever Singh

Winter Wheat Global Durum ngd Red

(n= 263) Panel Spring Wheat

(n =512) (n=812)
% ToxA insensitive 61% 72.3% 48.3%
Tsn1-1Ka 100% 100% 99.4%
Tsn1-2Ka 99.3% 99.7% 99.4%

Please contact Dr. Faris for marker sequences
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Four susceptibility genes cloned in four years

Eliminated need for high resolution mapping
|dentified candidates using sequenced wheat genomes

* Reduced number of candidate genes based on presence/absence
variation

Validate with Cadenza TILLING
* Cloned a gene not in our reference genome using MutChromSeq
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Questions?

katherine.running@ndsu.edu
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