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Annotation of NLR genes

Mutational Genomics

AgRenSeq



The NLR Gene Family
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NLRs of Chinese Spring



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



NLR-Annotation in Chinese Spring
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Resistance Gene Enrichment Sequencing (RenSeq)
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arborbiosci.com



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/agrigenomics/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

• EMS mutagenesis

• RenSeq on wild type and mutants

• Assembly, annotation and mapping

• Mutational genomics
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RenSeq

Mapping De novo 
assembly

>candidate_contig_1
wildtype: ATGCTTAGCGGCATAGCACGCCCTAG
mutant1  : ATACTTAGCGGCATAGCACGCCCTAG
mutant2  : ATGCTTAACGGCATAGCACGCCCTAG
mutant3 :     ---------deletion---------
…
mutantn  : ATGCTTAGCGGCATAGCACGTCCTAG

Mutant Hunter

Contig
Annotation

https://github.com/steuernb/MutantHunter

https://github.com/steuernb/MutantHunter


MutRenSeq
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Sr22
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• Introgressed into wheat from T. boeoticum
• Suppressed recombination 

prevents map-based cloning
• 6 EMS mutants

Sr22 sr22

Sr22



Sr22 Transgenics
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Sr45 (MutRenSeq)
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MutChromSeq

18

historical mutantswild type

Mutational Genomics + Chromosome Flow Sorting



MutChromSeq Pm2
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Forward genetics to clone single dominant genes

Pursue single genes
EMS mutagenesis
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Mutational Genomics



Association Genetics using RenSeq (AgRenSeq)
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RenSeq
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Novel Gene 1
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Sr46
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AgRenSeq
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AgRenSeq
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AgRenSeq
Diversity panel

Phenotype
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Summary
• NLR-Annotator

to annotate NLR loci in wheat

• Mutational Genomics
to pursue single dominant genes

• MutRenSeq
• MutChromSeq

• AgRenSeq
screen diversity panels
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