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SUPPLEMENTARY METHODS

Download of genomic and transcriptomic data
The protist.guru database is based on the CoNekT framework, an open-source platform that facilitates comparative genomic and transcriptome analysis (Proost and Mutwil, 2018). For the 15 protist species, RNA-seq data was sourced from the publicly available Sequence Read Archive (SRA) from NCBI. IDs of Illumina-based sequencing runs and corresponding experimental metadata were generated from the SRA to stream fastq files and annotate runs respectively. 

For each species, coding sequence (CDS) files (Table S1) were downloaded either from Ensembl Genomes or NCBI. The CDS files were subsequently used to generate Kallisto index files using Kallisto v0.46.0 (Bray et al., 2016) with default parameters. By applying the LSTrAP-Cloud (Qiao et al., 2020) pipeline, each experiment was streamed as a fastq file from the European Nucleotide Archive (ENA) (Leinonen et al., 2010). In total, 2,482 experiments were downloaded (Table S2). TPM (transcripts per million) expression values were extracted from the files generated from Kallisto’s quant function, which was utilized with default parameters. To annotate the RNA-seq experiments, the aforementioned metadata from the run tables was used to include information such as culture medium, genotype and other experimental variables. Annotation data was also supplemented by existing publications that are associated with the runs.

Quality Control
For quality control, thresholds were established: > 1 million reads for the number of processed reads (NPR) (with the exception of Cladocopium sp. clade C, Micromonas pusilla, Porphyridium purpureum, and Thalassiosira pseudonana), as well as a species-specific percentage for the percentage of pseudoaligned reads (PPR). The NPR and PPR values were obtained from Kallisto index files. The PPR threshold was set by manual observation of scatter-plots which displayed graphs of NPR values on the x-axis against PPR values on the y-axis (Supplementary Figure). These thresholds were set to remove samples that either had an insufficient NPR or PPR value. The 1,651 samples which passed the thresholds were subsequently used to generate expression matrices for all 15 protists (Tables S3–S17).

Functional analysis of proteins
To predict gene function, protein IDs in the form of pep files were obtained using the conversion feature onboard the CoNekT framework. For each protein, the Pfam domains and Gene Ontology (GO) terms were obtained via Interproscan-5.51-85.0 (Jones et al., 2014). Orthogroups were identified and inferred phylogenetic trees were obtained via the use of  Orthofinder v2.3.12 (Emms and Kelly, 2015) and Diamond (Buchfink et al., 2014) with default settings. However, certain species (O. trifallax, P. tetraurelia and T. thermophila) had CDS files which contained a disproportionate number of stop codons within coding sequences, resulting in truncated peptide sequences after conversion. Hence, these species were omitted from the database.

Construction of protist.guru database
The database was constructed based on the CoNekT framework and substantiated by protist data. The coexpression networks were constructed using the Highest Reciprocal Rank metric (Mutwil et al., 2009). Coexpression clusters for each species were generated via Heuristic Cluster Chiseling Algorithm (HCCA) (Mutwil et al., 2009) where cluster sizes were limited to 100 genes.
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