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SUPPORTING MATERIALS AND METHODS
Multiple sequence alignment and phylogenetic analysis of the Perkinsea SSU sequences.
[bookmark: _gjdgxs]The Perkinsea SSU rDNA phylogenetic tree was performed with published sequences from 134 taxa including 127 cultured and environmental sequences related to Perkinsea and 7 to dinoflagellates as outgroups (AF022200.1, AB264776.1, AF080096.1, M88521.1, U27500.1, AF472555.1, EF065717.1). The sequences were aligned using Q-INS-i interactive refinement method implemented in MAFFT v7.475 (Katoh and Standley, 2013). The alignment was then checked and masked using SeaView (Gouy et al., 2010), resulting in a data matrix of 134 sequences and 1431 alignment positions. The phylogenetic analysis was performed with IQ-Tree v2.0.3 (Minh et al., 2020). The best model was selected by ModelFinder (Kalyaanamoorthy et al., 2017), implemented in IQ-Tree (-MFP option). The selected model was GTR+F+R5. The Maximum-Likelihood phylogeny was estimated using the SH-like approximate likelihood ratio test (Guindon et al., 2010) and 1,000 bootstrap values for branch support (-alrt 1000 parameter). 
Bayesian posterior probabilities were calculated using MrBayes v3.2.6 (Huelsenbeck and Ronquist, 2001) on the CIPRES science gateway (available at http://www.phylo.org/). The model GTR + Γ + R5 (lset, nst=6 rates=gamma,ngammacat=5) was selected. The chains were run for 8,000,000 generations with two replicate tree searches both with 4 MCMC chains with a heat parameter of 2. Trees were sampled every 200 generations. In both analyses, the first 25% of the generations sampled were discarded (as the burnin). The consensus topologies and posterior probabilities of each node were then calculated from the remaining trees.
The annotation of the ML tree was performed using Interactive Tree of Life (IToL) (https://itol.embl.de/, Letunic and Bork, 2019) and Inkscape (https://inkscape.org/en/). For each branch, support values were notated using the following convention: support values are summarized by black circles when ≥ 80%/0.9 and white circles when it is not the case but values ≥60%/0.6. When the topology is inconsistent in one of the inference methods, it is denoted by a “-”. The sequence origins are represented by squares of colors: light blue for marine waters, yellow for land waters, green for brackish waters and red for wetland soil. Purple asterisks indicate host associated sequences. The alignment and the estimated trees are available in Github (https://github.com/sebametz/Perkinsea-Tree).
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