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Sources of sequence data
We searched for ADAR candidates in the genomes of Acropora digitifera [1], Amphimedon queenslandica [2], Aplysia californica [3], Arabidopsis thaliana [4], Branchiostoma floridae [5], Caenorhabditis elegans [6], Capitella teleta [7], Capsaspora owczarzaki [8],Ciona intestinalis [9], Dictyostelium discoideum [10], Drosophila melanogaster [11], Helobdella robusta [7], Hydra magnipapillata [12], Lottia gigantea [7], Mnemiopsis leidyi [13], Monosiga brevicollis [14], Nematostella vectensis [15], Neurospora tetrasperma [16], Oscarella carmela [17], Pleurobrachia bachei [18], Salpingoeca rosetta [19], Strongylocentrotus purpuratus [20], Sycon ciliatum (unpublished dataset, Maja Adamska and Marcin Adamski; details of analysed sequences are provided in Additional File 1) and Trichoplax adhaerens [21]. Transcriptome data was analysed from sponge species Aphrocallistes vastus, Chondrilla nucula, Corticium candelabrum, Ircinia fasciculate, Petrosia ficiformis, Pseudospongosorites suberitoides, Spongilla lacustrus and Sycon coactum [22], Crella elegans (non-reproductive tissue sample) [23], Ephydatia muelleri [24], and Clathria prolifera (unpublished dataset, Selene Fernandez-Valverde and Bernard Degnan; details of analysed transcripts are provided in Additional File 1).

Preparation of translated sequences from sponge and ctenophore transcriptomes
Gene models for O. carmela were predicted by submitting the whole genome assembly [17, 25, 26] to the Augustus v2.6.1 program [27]. Augustus was run using the A. queenslandica training set, with settings singlestrand=true, alternatives-from-evidence=true and uniqueGeneId=true; all other settings were run as default. Predicted amino acid sequences were extracted from the resulting file. Translated peptide sequences for Ephydatia muelleri were downloaded from Compagen [24, 25]. For remaining transcriptome datasets, the longest open reading frame between stop codons was determined for each sequence, using the program getorf available in the EMBOSS v6.5.7 software package [28].

Generation of phylogenetic trees
AD domain sequences from non-bilaterian ADAD-, ADAR1- and ADAR2-like sequences were used to generate a multiple sequence alignment, generated with 100 iterations of the built-in MUSCLE algorithm [29] in Geneious Pro 5.0.2 [30]. The A. queenslandica ADAT sequence Aqu1.212905 was also included as an outgroup. The alignment was manually refined in Geneious Pro, and submitted to the Gblocks webserver with the least stringent settings to further trim poorly-aligned regions [31, 32]. The ProtTest 2.4 webserver [33] was used to analyse the AD domain alignment and determine the best model selection method to use in generating phylogenetic trees, based on the AIC criterion. The best model was found to be LG+G. A maximum likelihood tree with 1000 bootstrap replicates was generated using the PhyML 3.0 webserver [34], with the SPR method of tree improvement and five random starting trees. The resulting tree was visualized in FigTree 1.4 [35] and aesthetic modifications were made during manuscript preparation.
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