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Figure S1. Cumulative display of CTGAN and CGANT motifs. The genome location is normalized to 1000 bp, with positions 0 and 1000 corresponding to ori. Smoothed means are displayed with red lines.

[image: ]
Figure S2. Location of the major capsid protein (MCP) gene of the GTA gene cluster in pairs of closely related organisms in the Rhodobacterales (top) and Rhizobiales (bottom). Inversions of regions of the genomes between the pairs of organisms (left) are visualized in blue and the MCP genes are in red. The blue bars on the top and bottom of each comparison indicate the locations of genes on the genomes of each organism. The left pairs show cases where inversions have transferred the GTA gene clusters to the opposite strand while the right pairs show cases where no inversion of the GTA gene cluster occurred.
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Figure S3. Phylogenetic trees based on RpoB amino acid sequences for the four investigated orders of Alphaproteobacteria. A. The Rhodobacterales. B. The Rhizobiales. C. The Caulobacterales. D. The Sphingomondales. Blue circles indicate GTA gene cluster location on the left replichore and green circles indicate its location on the right replichore. The Rhodobacterales and Rhizobiales organisms that were used for the Figure S2 alignments are outlined in red. RpoB sequences were identified with ProteinOrtho using sequences AAV96733.1, AAN30162.1, ANF54622.1 and ABF53199 as references for the Rhodobacterales, Rhizobiales, Caulobacterales, and Sphingomonadales, respectively. The alignments and trees were generated with MEGAX. The default settings were used for pairwise and multiple alignments. Partial deletion with a delay divergent cutoff of 30% was used for gaps and missing data. The trees were constructed with the maximum-likelihood method. The branching patterns were evaluated using 100 bootstrap replicates, and the LG model was applied with gamma distribution at invariant sites. The site coverage cutoff was 95%.
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[bookmark: _Hlk62312833]Figure S4. Gene localizations and properties in relation to replichores and direction of DNA replication. Standard deviations are represented by the error bars. A. Proportion of genes that are localized on the two replichores on the positive or negative strands with respect to the direction of DNA replication. The leading strand corresponds to the positive strand on the right replichore and the negative strand on the left replichore. The different groups are colored as indicated in the legend. B. Percentages of genes with positive or negative GC skew on the right or left replichores. The different affiliations are colored as indicated in the legend. The exact values are given inside the respective bars. C. Proportions of genes located on the leading and lagging strands with positive or negative GC skews. The different affiliations are colored as indicated in the legend. D. Proportions of core genes located on the leading and lagging strands with positive or negative GC skews. The color legend is the same as for panel C. The exact values are given within the respective bars. E. Genes located on the leading or lagging strand following the classical GC skew (positive or negative on the right or left replichore, respectively) are indicated with TRUE, while those not (negative or positive on the right or left replichore, respectively) are indicated with FALSE. The different affiliations are colored as indicated in the legend.
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Figure S5.  Relationships between codon usage and G or C content. The median relative codon usages for each order were calculated from the mean codon usage values per genome (peak–non-peak/non-peak) and correlated with the G content (left) or C content (right). The trend line is shown in black and line at 0 is in red.
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Figure S6. Codon usage of GTA genes vs. non-peak genes relative to the guanine and cytosine content. The median relative codon usages for each order were calculated from the mean codon usage values per genome (GTA/non-peak) and correlated with the G content (left) or C content (right). Homologs of the genes Dshi_2174 and Dshi_2175, encoding the major capsid protein and prohead protease, respectively, were used as representatives for the GTA clusters due to their broad conservation.
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