S13 Text. Changes at the post-transcriptional level compared to changes in transcriptional regulation.
Transcription factors and RNA binding proteins tend to regulate groups of genes or RNAs that encode related proteins. Several sets of Puf RNA targets are apparently regulated at the transcriptional level through the binding of a common transcription factor. The evolution of transcription factor binding to two of these sets has been studied, allowing us to compare the relationship between evolutionary changes at these different levels of gene expression. 
Non-concurrent changes in transcriptional and post-transcriptional regulatory programs
We compared changes in Puf evolution to changes in transcription linked to the emergence of respiro-fermentative yeasts (same time as whole genome duplication in Fig. 8, #1 in S25 Fig.), which grow in the absence of oxygen and prefer to ferment glucose even when oxygen is present. Prior to this emergence and in species that cannot ferment aerobically, the expression of transcripts encoding components of the cytoplasmic and mitochondrial ribosome are correlated [1-2]. In respiro-fermentative yeast, expression of mitochondrial ribosome components and the cytoplasmic ribosome components is not correlated [1-2], and the loss of this correlation (relative to the ancestral lineage) is associated with the loss of a common element in the promoters of mitochondrial ribosomal genes that remains in the cytoplasmic ribosomal and ribosome biogenesis genes [1,3]. This single element has been alternatively called the rapid growth element (RGE) [1] or the ribosomal RNA processing element (RRPE; we use this term herein) [4]. The transcription factors that act through this element have been suggested to include Stb3 [5-6] and Sfp1 [6-8]. Almost every RNA encoding a component of the mitochondrial ribosome is conserved as a Puf3 target in Saccharomycotina species (S23 Fig., #4 in S25 Fig.), which include both respirative (e.g., C. albicans) and respiro-fermentative yeast (e.g. S. cerevisiae). This commonality implies that the origin of Puf3 regulation of mitochondrial ribosomal transcripts occurred prior to and distinct from the loss, in a distinct sublineage of the Saccharomycotina, of their regulation at the transcriptional level through the RRPE. 
In another example, S. cerevisiae Puf4 tends to bind many RNAs involved in ribosome biogenesis, and the evolutionary origin of its interaction with these RNAs appears to have coincided with the divergence of Saccharomycotina. These changes appeared after the origin of presumed transcriptional regulation through the RRPE in the promoters of ribosome biogenesis genes, whereas this transcriptional regulation has been suggested to pre-date the origin of fungi [9] (#7 in S25 Fig.). Thus, changes in gene expression for ribosomal biogenesis involving RNA transcripts in the cytoplasm (where Puf4 is found [10]) occurred after these RNAs began to be regulated in a coordinated fashion at the level of transcription.
Possible contemporaneous changes in the transcriptional and post-transcriptional regulation of ribosome biogenesis genes 
The transcription factors Pbf1/Tod6 and Pbf2/Dot6 are paralogous transcription factors that regulate genes involved in ribosome biogenesis [4,6,11], a theme observed among RNA targets of S. cerevisiae Puf4. Pbf1 and Pbf2 bind to the polymerase A and C (PAC) element, and this element is enriched within promoters of ribosome biogenesis genes in CTG clade and Saccharomycetaceae species but not in Y. lipolytica [9,12]. Within the resolution of our phylogenetic tree, the inferred gain of Pbf1/2 regulation (#2 in S25 Fig.) occurred at the time Puf4 duplicated and when Puf4 started binding RNAs encoding ribosome biogenesis proteins (#3 in S25 Fig.). These putative contemporaneous changes in ribosome biogenesis gene expression may reflect an advantage for both transcriptional and post-transcriptional regulation or the need for coordination between the two steps in expression.
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