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For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
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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CD-HIT v4.7 (https://github.com/weizhongli/cdhit) (Fu 2012)

BLAST+ v2.13 ( ftp://ftp.ncbi.nlm.nih.gov/blast/executables/blast+)

limma v3.42.2 10.18129/B9.bioc.limma (Richie 2015)

qvalue v2.15.0 (https://github.com/StoreyLab/qvalue)

ggplot2 v3.3.2 (https://ggplot2.tidyverse.org/)

PRIDE Cluster algorithm: spectra-cluster-cli-1.1.2.jar https://github.com/spectra-cluster/spectra-cluster-cli (Griss et al., 2016)

InterProScan: InterPro 82.0 (Jones et al., 2014)

EggNog-Mapper v5.0 (Huerta-Cepas et al., 2019)

FinalORFs.R, this work, figshare (10.6084/m9.figshare.20464293.v1)

HECTAR v1.3 webtools.sb-roscoff.fr (Gschloessl et al., 2008)

pureseqTM v1.0 (Qing et al., 2019)

SignalP v 5.0, v6.0 https://services.healthtech.dtu.dk/service.php?SignalP (Teufel 2022)

Orthofinder v2.3.8 (Emms and Kelly, 2019)

qvalue_trunc.R (https://rdrr.io/github/StoreyLab/qvalue/src/R/qvalue_trunc.R).

ProminTools suit v03 https://hub.docker.com/r/biologistatsea/seprolyzer (Skeffington and Donath, 2020).

VLS2 (no version numbering exists) (Peng et al., 2006)

SEG (no version numbering exists) http://www.dbbm.fiocruz.br/cgc/seg.html (Wootton and Federhen, 1993)

fLPS (no version numbering exists) https://github.com/pmharrison/flps2 (Harrison, 2017)

Mascot 2.6.00 (Perkins et al., 1999)

Comet release 2018.01 rev. 4 (Eng et al., 2013)

Philosopher v4.0.0 / TMT-integrator framework with fragpipe (da Veiga Leprevost et al., 2020)

MS-fragger v3.1.1 (Kong et al., 2017)

BUSCO analysis v4.0.5, based on the eukaryote_odb10 orthogroup set

Raw proteomics data were deposited with the ProteomeXchange Consortium via the PRIDE (Deutsch et al., 2020) partner repository under accessions PXD027059,
PXD027440, PXD027481, PXD027501, PXD027515 and PXD027567. See Supplementary Table 7 for details. Raw PacBio sequencing data are available at the NCBI
repository under BioProject accession number PRJNA789191. Annotated genome, transcriptome and proteome level data files are available at figshare (10.6084/
m9.figshare.20464254). The JGI Emihu1 best proteins database is available at https://phycocosm.jgi.doe.gov/Emihu1. Arabidopsis data in supplementary figure 4
were downloaded from ftp://ftp.pride.ebi.ac.uk/pride/data/archive/2018/11/PXD010580/2_col_c2.raw and from ftp://ftp.pride.ebi.ac.uk/pride/data/
archive/2019/04/PXD010730/GZ01-Col-rep1.raw. The Arabidopsis proteome data base used was Araport11 (https://www.arabidopsis.org/download_files/Proteins/
Araport11_protein_lists/Araport11_pep_20220914.gz). The pfam A database v32 is available at http://ftp.ebi.ac.uk/pub/databases/Pfam/releases/Pfam32.0/Pfam-
A.hmm.gz. The EukProt protein set used as a basis for phylostratigraphic reconstruction is available at figshare: https://doi.org/10.6084/m9.figshare.12417881.v3.
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