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analyses, ComplexHeatmap (v2.10) for generation of a heatmap with expression data, VennDiagram (v1.7) for producing Venn diagrams, and
ggplot2 (v3.3) for the generation of other display items;

Homology searches with HR96-LBD-1 were performed with BLAST (v2.6.0+); those for genes flanking the HR96-LBD-1 locus in C1N1d were
performed using BLAST (v2.9.0+);

Manual gene annotation was performed using the GenomeView (vN42) environment;

Analysis of raw quantification cycle (Cq) values, including normalization against the housekeeping genes was performed with qbase+
(v5.1.17.0);

Detection of copy number variation used Python 3 and Pysam (v0.15.0);

Primer pairs were designed using Primer3 (v4.1.0);

Primer selection in order to minimize off-target effects in RNAi experiments was done using si-Fi (v21_1.2.3-0008);

Figures were adjusted as needed with Adobe Illustrator (v27.1.1).

Data supporting the findings of this work, including eQTL mapping and differential gene expression analyses, are available within the paper and its Supplementary
Information files. RNA-seq reads and gene expression metadata have been deposited at Gene Expression Omnibus (Project GSE221677). The S (genome version
JAPRAR000000000) and R (genome version JAPRAS000000000) assemblies, along with the respective PacBio DNA reads, have been deposited to National Center for
Biotechnology Information, NCBI (BioProjects PRJNA907360 and PRJNA907031, respectively). The C1N1d strain genome (genome version JASKHX000000000)
assembly has been deposited to NCBI under the previously published BioProject PRJNA597924. Sanger sequences and targeted Illumina assemblies of HR96-LBD-1a
and HR96-LBD-1b have been deposited at GenBank (accessions OR067932 to OR067949) and genetic marker data used for eQTL mapping are provided on FigShare
(ref. 92). The assembly of the C1N1d strain used previously published Illumina DNA read data (NCBI BioProject PRJNA597924), and previously published Illumina
DNA read data were also used for HR96-LBD-1a and HR96-LBD-1b copy number analyses (NCBI BioProjects PRJNA387043, PRJNA498683, PRJNA530192,
PRJNA597924, and PRJNA799176) and for targeted de novo assemblies (NCBI BioProjects PRJNA530192 and PRJNA799176). RNA-seq data used for expression
studies with the S and R strains were published previously (NCBI PRJNA801103). Previously published protein sequences, or structures, that supported HR96-LBD-1
alignments included NP_524493.1 (NCBI), pdb_6hn6 (Protein Data Bank, PDB), pdb_1XV9 (PDB), pdb_6XP9 (PDB), pdb_1DB1 (PDB), and pdb_3GYU (PDB). Source
data are provided.
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For the eQTL mapping experiment, 458 RNA samples were used to assure sufficient statistical power to detect eQTLs. The sample size of 458
was selected because it is about twice that of some other conceptually similar studies that successfully identified both trans and cis eQTLs in
other organisms (for example: West et al. 2007. Global eQTL Mapping Reveals the Complex Genetic Architecture of Transcript-Level Variation
in Arabidopsis. Genetics, 175, 1441–1450). For differential expression analyses of RNA-seq data between the near-isogenic lines, and for RNAi
studies, five or four biologically independent samples were used. This number of replicates was selected because three biologically
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independent replicates have typically been shown to be sufficient for robust detection of differentially expressed genes in related studies.
Further, key results were validated by RT-qPCR that used three biologically independent samples (two technical replicates per biological
replicate). Cross validation between experiments (e.g., eQTL mapping, differential gene expression based on RNA-seq for NIL and RNAi
samples, as well as complementary RT-qPCR) revealed that the sample sizes were sufficient to detect differences in gene expression for the
same genes in a highly replicable manner across the different experiments used in the study.

Only biological replicates with coefficient values of R2 > 0.9 were included in pairwise differential gene expression comparisons using near-
isogenic lines at HS1. As described in the Methods section, a single B-NIL-HS1(RR) replicate that failed to satisfy this threshold was removed
from the differential gene expression analyses.

Near isogenic lines of HS1 were produced in two independent biological replicates (i.e., originating from two different parental crosses). RNA-
seq data for each set of lines, as well as for their matching F1 populations, was generated with 5-fold or 4-fold independent biological
replication. Genes detected in the respective differential gene expression analyses replicated.

Near isogenic lines of CYP392A12 were produced in two independent biological replicates (i.e., originating from two different parental
crosses). To understand the impact of the R genotype at HS1 on CYP392A12 expression, we crossed males for the NILs for CYP392A12 to B-
NIL-HS1RR and B-NIL-HS1SS females with three biological replicates per cross and determined expression of CYP392A12 by RT-qPCR (two
technical replicates each per biological replicate for RT-qPCR). Both experiments revealed that the RS genotype at both HS1 and CYP392A12
was required for elevated expression of CYP392A12 as compared to the S strain (that is, the finding was replicated).

RNAi experiments on bean were conducted with 5-fold biologically independent replication, while RNAi experiments on tomato were
conducted with 4-fold biologically independent replication. A comparison between the two experiments revealed that in both the key genes
controlled in trans by HS1 had lower expression in the treatment RNAi samples (that is, the findings replicated). Further, RT-qPCR on a subset
of genes encoding HR96-LBD proteins was also performed, and replicated the findings of the respective RNA-seq experiments for the genes
tested.

For the eQTL mapping experiment, 458 F2 males derived from crossing two inbred lines were randomly sampled to created pools of isogenic
females (that is, they were sampled before their genotypes were known).

Samples of near-isogenic lines were allocated to groups based on their genetic background.

Samples of F1 populations were allocated to groups based on the specific cross they originated from.

Samples of RNAi experiments were allocated to groups based on the treatment they received (i.e., injections with dsRNA against HR96-LBD-1
(treatment) or GFP (control)) and the host (i.e. bean or tomato) they were collected from.

Blinding was not relevant for the eQTL mapping experiment (the collection of RNA-seq data by sample F3 family) as the genotype of the males
that were sampled could only be inferred from the RNA-seq data following the completion of the laboratory work to generate the sample
populations and the RNA used for production of RNA-seq data. For the respective studies with NILs, RNAi, and RT-pPCR, the small number of
individuals (authors) involved in the study precluded blinding; however, in some cases this was not relevant or even possible (i.e., when
adding mites to either bean or tomato leaves, the structure of the leaves makes them uniquely distinguishable to the investigator, and in fact
this was used to ensure that no sample mix ups took place).

The mite Tetranychus urticae (the two-spotted spider mite).

This study did not involve wild animals.

Tetranychus urticae has a haplodiploid reproduction system; males are haploid, and females are diploid. Distinguishing adult males
from females is easily done via visual morphological differences in adult mites (the only stage used in this study). T. urticae’s




