Supplementary materials:

Notes from main text:

1*The first class includes almost half of all known antizymes mRNAs with this new 3’ element.  In these sequences the stem appears to be 10 base-pairs long, 9 of them C-Gs, resulting in a structure with high predicted stability – in the range of -22 to -24 kcal/mol. The second class is distinguished from the first by the presence of a bulged A at the 3’ half of the stem. There are two compensatory changes that preserve Watson–Crick pairing in both cases changing a C-G to an A-U base-pair compared to the stem in the first class. The entire stem appears 14 base-pairs long in this class. The antizymes in the third group appear restricted to species closely related to A. nidulans. The stems in the mRNA of this class are highly heterogeneous. The number of base-pairs varies from 4 to 8 although additional base-pairing might be provided by the nucleotides provisionally assigned to the loop. The fourth (B. graminis) class is also in an unidentified fungus apparently symbiotic with, or contaminating, the roots of wheat. In those antizymes the stem appears to be 10 base-pars long, 7 of them C-G, but the primary sequence of the stem is closest to that of the second class. The deduced stem-loop in the antizyme gene of P. nodorum cannot be classified using the criteria applied above because two alternative stems seem possible and experimental testing needs to precede further comment.
2* When the sequences are compared to each other, it becomes clear there is little or no overall conservation of the “spacer” sequence and length between the classes; however, there is clear conservation within each of the four classes.
3* It was noted, however, that a stretch of about 50 nucleotides (the region following the ORF1 stop codon to the next exon-intron boundery) is completely conserved between D. melanogaster and D. virilis. The addition of nine other Drosophila antizyme mRNA sequences allows us to extend the strength of our original observation. In the new comparison 57 of the 60 nucleotides (95%) immediately downstream of ORF1 stop codon but only 44 of the following 60 (73%) are completely conserved. If two non-Drosophila flies, the sand fly Lutzomyia longipalpis and the tsetse fly Glossina morsitans, are added to the comparison then 42 of the first 60 (70%) and 26 of the next 60 (43%) nucleotides are conserved. Antizyme sequences from three mosquito species are available: Aedes aegypti, Armigeres subalbatus and Anopheles gambiae. Comparison of the sequences from these three mosquitoes to each other reveals the following features about the region 3’ of the ORF1 stop codon: Of the first 60 nucleotides immediately downstream, 50 (83%) are conserved in all three species. Of the next 60 nucleotides, only 37 (62%) are conserved. When the known sequences of flies, mosquitos and the non-biting midge Chironomus tentans are compared together, no less than 22 nucleotides of the first 60 (37%) following the ORF1 stop codon are completely conserved in all 19 antizyme genes. Only 9 of the next 60 (15%) are conserved and there is apparently zero conservation after the 77th nucleotide.
4* However, at three positions they both diverge from the consensus while showing conservation among themselves. If modules A and B are involved in an interaction with another RNA molecule through direct base-pairing, it might be expected that in this, and only in this, group of animals would the molecule’s evolution/divergence be compensated specifically by sequence changes in modules A and B. 

5*101 of 202 nucleotide positions are completely conserved in all nine genes. Close to the frameshift site the conservation is even greater; 35 of the last 48 ORF1 nucleotides corresponding to the last 16 codons, are completely conserved. Tellingly, all but one of the variable nucleotides in that region occur at the third position of each codon, thus resulting in synonymous changes indicating the sequence is conserved for its coding potential rather than the RNA’s primary structure.
6* In those two species (including four different and somewhat divergent strains of C. neoformans) a region comprising the 40 nucleotides of ORF1 proximal to the frameshift site, exhibits high levels of conservation; 34 of 40 perfectly conserved. Three of the six variable nucleotides occur at third positions of codons and in those three cases that amino acid encoded stays the same indicating that conservation might be at the peptide level. Nineteen of the forty nucleotides are conserved in a comparison between C. neoformans and C. laurentii on one hand and the consensus of mushroom antizymes on the other, perhaps reflecting a more ancient basidiomycota specific element.
7* Twenty eight of these 51 amino acid positions (55%) are completely conserved in 14 mammalian and one marsupial species for which relevant antizyme 3 sequences are available and all but 3 of the 51 positions are identical in at least 11 of the 15 species. This high degree of amino acid conservation implies a functional importance for the peptide.
Supplementary materials figure legends:

Figure S1

Figure showing the phylogenetic relationship of most antizymes for which complete protein sequence is available. The unrooted phylogenetic tree is based on amino acid sequence (both ORF1 and ORF2) and was drawn using the neighbor-joining algorithm of the ClustalX program. The animal antizyme sequences are highlighted in pale yellow. The protist antizyme sequences are highlighted in pale pink. The fungal antizyme sequences are highlighted in pale green. The key for line collors is in the lower left corner in each case. Superimposed is the evolution of: A) the P-site shift site. B) the 3’ conserved elements. C) the 5’ conserved elements. 
Figure S2

Alignment sequences for a coding region 5’ of the previously annotated translation initiation site for orthologs of mammalian antizyme 3. The “0” in-frame stop codon delimiting the coding region 5’ is shown as a red column. The previously annotated translation initiation site at AUG (Met) is shown as a green column. The most like initiation codon CUG (Leu) of the 5’ extension is highlighted in yellow. The level of conservation for each amino acid position is indicated bellow. The species name is on the right side of each sequence.
