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Data analysis
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reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.
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Trinity (v2.2.0), RNA-Seq De novo Assembly; MUSCLE (v3.2), Multiple sequence alignment; Gblocks (v0.91), Selection of conserved blocks from
multiple alignments for their use in phylogenetic analysis; BEAST2 (v2.5.1), Species phylogeny and estimation of divergence times; Tracer
(v1.5), a tool for visualising and analysing the MCMC trace files generated through Bayesian phylogenetic inference; Figtree (v1.4.3), a
graphical viewer of phylogenetic trees; EMBOSS Matcher (version 2.0u4), a pairwise sequence comparison tool; GenomeScope (v1.0), a tool
for estimating genome size and heterozygosity level; Supernova (v2.1.1), a software package for de novo assembly from Chromium Linked-
Reads that are made from a single whole-genome library from an individual DNA source; FLYE (version2.8-b1674), genome assembler for
Oxford Nanopore sequencing datasets; Racon (v1.4.21), a polishing tool after the genome assembly; FREEBAYES (v1.3.5), a Bayesian genetic
variant detector designed to find small polymorphisms; Purge_dups (v1.0), a tool for purging haplotigs and overlaps in an assembly based on
read depth; Longranger (v2.2.2), a set of analysis pipelines that processes Chromium sequencing output to align reads and call and phase
SNPs, indels, and structural variants; FGENESH (v2.1), a web-based gene annotation tool ( http://www.softberry.com/berry.phtml?
topic=fgenesh&group=programs&subgroup=gfind). RepeatModeler (v2.0.1, http://www.repeatmasker.org/RepeatModeler), repeat library
construction. RepeatMasker (v4.1.1, http://www.repeatmasker.org), consensus TE sequences generation. LTR_retriever (v2.8), LTR_FINDER
(v1.1) and LTR_harvest (v1.5.9), repetitive element identification. GeMoMa (v1.8, http://www.jstacs.de/index.php/GeMoMa), homology-
based prediction. HISAT2 (v2.1.0) and StringTie2 (v2.1.5), mapping and aligning transcriptome assemblies. Transdecoder (v5.0.2, https://
github.com/TransDecoder) identification of potential open reading frames. BRAKER2. EvidenceModeler (v1.1.1), gene annotation joining.
InterProScan (v5.52-86), identification of protein-coding genes BUSCO version 4.1.4 and embryophyta_odb10.

The transcript and genome assembly data generated in this study have been deposited in the NCBI databases under the BioProject PRJNA770669 (https://
www.ncbi.nlm.nih.gov/bioproject/PRJNA770669 ). Raw RNA-seq and DNA reads are available under the accession numbers SRR16389878 (https://
www.ncbi.nlm.nih.gov/sra/SRR16389878) - SRR16389886 (https://www.ncbi.nlm.nih.gov/sra/SRR16389886), SRR16690173 (https://www.ncbi.nlm.nih.gov/sra/
SRR16690173) - SRR 16690174 (https://www.ncbi.nlm.nih.gov/sra/SRR16690174) and SRR16591802 (https://www.ncbi.nlm.nih.gov/sra/SRR16591802) -
SRR16591806 (https://www.ncbi.nlm.nih.gov/sra/SRR16591806). Assembled RNA-seq data sets are available under the following accession numbers
GJOO00000000 - GJOY00000000 and annotated genomes are under the following accession JAJJMA000000000 - JAJJMC000000000 and JAJJWW000000000 and
JAJJWX000000000. Individual sequences of STORR and COR-L genes generated in this study have also been deposited at NCBI under the following accession
numbers STORR = OK631703 - OK631704, Papaver nudicaule COR-L = OK631706 - OK631710, OK999969 - OK999970 and OL452058 .

Source data are provided with this paper and all data associated with this work are included in the manuscript and its Supplementary Information files.

Single individual plants were used for genome sequencing of each species as this is the standard approach. Leaf tissues for transcriptomic
analysis were pooled from multiple individuals from the same species. Latex and capsule samples were collected for metabolite analysis from
at least three plants of the same developmental stage for each species. A biological sample size of 3 was chosen to meet journal
requirements. Three technical replications of the extracts were run on the UPLC.

No data were excluded from the analysis.

No replication was needed for the genomic sequencing and RNA-Seq analysis for RNA-seq the data was used qualitatively to obtain gene
sequences rather than quantitatively. Microsomal preparations from yeast cultures heterologously expressing STORR were carried out at least
two times per construct except for Pbra_STORR which had been characterized previously. Subsequent measurement of STORR activities for
each microsomal preparation was performed with three technical replicates, with all replicates being successful and producing the same
results.

Not applicable, no formal randomization was carried out. Randomization was not required for the genomic and transcriptomic analysis carried
out.




