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Supplementary Figure S1: Completeness of genome assemblies and Stop codon statistics. The genome quality
was assessed by the BUSCO program. The number of single, multiple, missing and fragmented genes are shown in
the middle histogram. The stop codon usage of genes is shown on the right histograms. The species that lost the Sec
machinery are marked with an asterisk in the tree. Each group was colored in different background in the left column.
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family plotted in different color to distinguish Sec-containing (green), Cys homologues

(red), and others (grey). 33 out of 62 selenoproteins families having at least one Sec
-containing gene were selected for the analysis. The number in the left box represents

homologues (Cys) by Selenoprofiles. Each column corresponds to a selenoprotein
the number of selenoproteins.

Supplementary Figure S2: Species tree with families of selenoproteins and



Supplementary Figure S3: The phylogenetic tree of SBP2, PSTK and SPS. All the
predicted candidates were used to reconstruct a maximume-likelihood tree, with 500 bootstrap

replicates. Here, Orange: Mamiellophyceae; Yellow: core Chlorophyta; Green: Streptophyte
algae; Red: Rhodoplantae; and Grey: Glaucoplantae.
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Supplementary Figure S4: The phylogenetic tree of SPS. The maximume-likelihood tree by using the reference set of SPS proteins was
reconstructed using the GTR+I+G model.
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Supplementary Figure S5: The alignment of the SPS domain. The complement
alignment of SPS domains in the three clades. Nucleotide conservation is indicated
with red and yellow coloring. The three clades are separated by spaces. From top
to bottom, they are clade lll, clade Il and clade I.
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