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Annotation of NLR genes
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The NLR Gene Family

NLRs per genome
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NLRs of Chinese Spring
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NLRs of Chinese Spring
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NLR Annotation
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NLR-Annotator
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* NLR loci (vs. NLR genes)

* No gene structure
* No difference between pseudo-genes and genes

https://github.com/steuernb/NLR-Annotator
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NLR-Annotation in Chinese Spring
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Resistance Gene Enrichment Sequencing (RenSeq)
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RenSeq Bait Libraries

* Triticeae RenSeq v1 (60k baits)
* Triticeae RenSeq v2 (60k baits; improved sensistivity)

* Triticeae RenSeq v3 (220k baits; improved sensitivity; introns)

 Ae. tauschii RenSeq (60k baits; Ae. tauschii specific)

https://github.com/steuernb/MutantHunter
https://github.com/steuernb/AgRenSeq/releases/download/v1.0/

https://arborbiosci.com/applications/agrisenomics/resistance-gene-enrichment-sequencing-renseq/
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https://github.com/steuernb/MutantHunter
https://github.com/steuernb/AgRenSeq/releases/download/v1.0/
https://arborbiosci.com/applications/agrigenomics/resistance-gene-enrichment-sequencing-renseq/

Mutational Genomics
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MutRenSeq

RenSeq
M in De novo Contig
apping assembly Annotation

VAR !
Mutant Hunter

>candidate_contig_1
wildtype: ATGCTTAGCGGCATAGCACGCCCTAG

mutant,; : ATACTTAGCGGCATAGCACGCCCTAG
mutant, : ATGCTTAACGGCATAGCACGCCCTAG
mutant; : = --------- deletion---------
mutant, : ATGCTTAGCGGCATAGCACGTCCTAG

https://github.com/steuernb/MutantHunter

* EMS mutagenesis

* RenSeq on wild type and mutants

* Assembly, annotation and mapping

* Mutational genomics
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https://github.com/steuernb/MutantHunter

MutRenSeq
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Sr22

* Introgressed into wheat from T. boeoticum

e Suppressed recombination
prevents map-based cloning

* 6 EMS mutants

Sr22  sr22
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SrZ22 Transgenics

Fielder Transgenics

nature
biotechnology

Rapid cloning of disease-resistance genes in plants
using mutagenesis and sequence capture

Burkhard Steuernagel'*7, Sambasivam K Periyannan®?, Inmaculada Herndndez-Pinzén', Kamil Witek',
Matthew N Rouse!, Guotai Yu?, Asyraf Hatta®5, Mick Ayliffe’, Harbans Bariana®, Jonathan D G Jones',
Evans S Lagudah® & Brande B H Wulff*2
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Sr45 (MutRenSeq)
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MutChromSeq
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MutChromSeq PmZ2

wild type

EMS Tutants

Chancellor
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Mutational Genomics

Forward genetics to clone single dominant genes

Pursue single genes
EMS mutagenesis

John Innes Centre
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Association Genetics using RenSeq (AgRenSeq)

RenSeq
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AgRenSeg
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NLR contigs BW_01077
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Resistance gene cloning from a wild crop relative
by sequence capture and association genetics
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AgRenSeg

Phenotype

AgRenSeq
Diversity panel

RN

Gene candidate




Ssummary

* NLR-Annotator
to annotate NLR loci in wheat

* Mutational Genomics
to pursue single dominant genes

* MutRenSeq
* MutChromSeq

* AgRenSeq
screen diversity panels

Il——————_—-———*—

31



Acknowledgements

2Blades #gBBSRC

bioscience for the future

aaaaaaaaaaaaaaaaaaaaaa \.")§
f ;ig norwicR g
AT researc
K GATSBY ..park

Brande Wulff
Inma Hernandez-Pinzon

Sanu Arora

Sambasivam Periyannan

Evans Lagudah

Kamil Witek
Florian Jupe

Jonathan Jones

Nikolai Adamski
Javi Sanchez

Beat Keller

Marie Kubalakova
Jan Vrana

Jaroslav Dolezel

Jacob Enk

Brian Steffenson

Jesse Poland

32



