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The RNAseq data generated in this study have been deposited in the NCBI database under BioProject codes PRJNA292371, PRJNA376252, PRJNA378334, and
PRJNA378723. The NLR gene captures of barley accessions CI 16153 and Golden Promise generated in this study have been deposited in the NCBI database under
BioProject codes PRJNA523805 and PRJNA523807. The sequences of plasmids used for plant transformation in this study have been deposited in the NCBI database
with accession codes MZ555767 (p6:Mla8:t6), MZ555768 (p6:Mla1:t6), and MZ555769 (p6:Mla6:t6) and Figshare. Genotypic, phenotypic, and source data for all
figures and supplementary figures have been deposited on Figshare. The QKcartographer, QKgenome, and QKphylogeny suite of Python scripts are maintained on
GitHub (https://github.com/matthewmoscou/QKcartographer; https://github.com/matthewmoscou/QKgenome; https://github.com/matthewmoscou/
QKphylogeny) and Figshare.
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generated using samtools (version 0.1.19-96b5f2294a). Coverage was determined using bedtools (version v2.17.0). SNPs and InDels were
called using VarScan (version 2.3.8). The QKgenome suite (version 1.1.1) was used to assess allelic diversity in barley coding sequence among
diverse genotypes. QKgenome_conversion.py was used to evaluate nucleotide variation. A multiple sequence alignment of polymorphic sites
was generated using QKgenome_phylogeny.py (v1.0). The phylogenetic tree was constructed with RAxML (v8.2.9). All scripts are available on
Github (https://github.com/matthewmoscou/QKgenome and https://github.com/matthewmoscou/QKphylogeny).
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Sample size

All mapping population sizes are described in Supplemental Table 5. Eight seedlings were screened for individual parental accessions,
doubled-haploid populations, and recombinant inbred line populations. A general requirement of ~90 or more individuals was required for F2
and BC1 populations. For F2 populations, a sample size of ~90 individuals was determined as a minimum number for statistical significane for
two segregating dominant resistance genes (as individual genes segregate 3:1 for dominant resistance genes). A balance between breadth
versus depth sampling of diversity. BC1 populations were used, when possible, due to the complex genetic architecture underlying wheat
stripe rust resistance in barley, as individual genes would segregate at a 1:1 ratio (dominant resistance genes). Pathogen assays with stripe
rust are robust over temporal data sets in controlled environment rooms.

Data exclusions

No data was excluded.

Replication

All parental accessions were evaluated in two biological replicates with the evaluation of an average of eight seedlings. Two biological
replicates were performed for all doubled-haploid and recombinant inbred line populations using an average of eight seedlings, whereas
single experiments were performed with F2 and BC1 populations. Transgenic T1 and T2 families were evaluated at least once with individual
stripe rust isolates (twice for Pst isolate 08/21). Digital droplet PCR was performed on three to four biological replicates, except for no
replication on transgenic lines. All attempts at replication were successful for all experiments described. For experiments involving Manchuria
near-isogenic lines and a subset of the SusPtrit x Golden Promise doubled haploid population inoculated with wheat stripe rust isolate 16/035,
three independent biological replicates were assessed.

Randomization

All plants were allocated in random complete design in individual experiments.

Blinding

During data collection, individuals scoring phenotypes of plants were unaware of the genotype. During data analysis, no blinding was used, as
prior knowledge of the genotype-phenotype relationship was necessary for data analysis.

We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

March 2021

Reporting for specific materials, systems and methods

2

