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Figure S1. Example of the lack of genomic synteny between BiG and Orbales with
Enterobacteriales and Pasteurellales displayed in the IMG/ER “Gene Cart: Gene Neighborhood”
viewer. Shown is an alignment of genomic regions from bacteria that share the sucD gene, which
is part of a conserved cluster of TCA cycle genes. The sucABCD operon region (a-ketogluterate
dehydrogenase, succinyl-CoA synthetase) is boxed. The pink highlighted genes within the boxed
area is a region of synteny unique to, and conserved among the Orbales, which includes
Gilliamella (“Gamma” bin) and BiG. The sdh operon (succinate dehydrogenase) is highlighted in
blue, which is syntenic among Enterobacteriales and Vibrionales adjacent to sucABCD, but
absent in Orbales. Highlighted in green are the cytochrome bd complex operon (cydAB) and the
Tol-Pal operon (vbgC, tolQRAB, pal, ybgF), which have a similar genomic location and gene
order across BiG, the 4. mellifera “Gamma” bin, and Enterobacteriales.
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Figure S2. Alignment of the genomic regions from bacteria that harbor the nuoJ gene from the
NADH dehydrogenase complex I operon (NDH-I, nuoA-N), the boxed region shows shared
synteny of this operon. Unlike most Enterobacteriales, BiG and contigs from the A. mellifera
“Gamma” bin do not contain genes nuoA-1. Similar to the region around sucCD, BiG and the
“Gamma” bin have unique syntenic regions that are highlighted: in blue is a
phosphoenolpyruvate carboxylase and in pink is yajC, secD, secF, and tRNA Ala (GGC).
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Figure S3. Image of gel showing the results of the survey for Ca. Schmidhempelia bombi with
specific primers. Note that the primers did not amplify cultured isolates of Gilliamella apicola.
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Figure S4. Full 16S rRNA gene maximum likelihood tree with sequences from Pasteurellales,
Enterobacteriales, and the Orbales that includes BiG (RAxML, GTRGAMMA, 100 bootstrap
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Table S2: Location of VgrG genes in the BiG genome

Gene Object ID  Length Locus Tag VerG Adjacent gene lengths (aa) Adjacent region function
2505925163 931 GBi_0059.00000030 intact 858 annexin repeat protein/insecticidal toxin
2505924397 786 GBi_0018.00000020 intact 322, 1413, 219,219 unknown

2505924904 857 GBi_0047.00000020 intact contig break

2505924238 249 GBi_0014.00000010 partial 301, 1342,274 unknown

2505924237 330 GBi_0013.00000150 partial contig break

2505925888 228 GBi_0084.00000080 partial 168, 111, 254, 239, 240,241  unknown

2505925852 241 GBi_0081.00000010 partial 536, 246 unknown

2505925851 126 GBi_0080.00000090 partial contig break

2505925719 163 GBi_0076.00000010 partial contig break

2505925640 182 GBi_0073.00000010 partial contig break

2505925639 330 GBi_0072.00000220 partial contig break

2505925753 447 GBi_0077.00000010 partial contig break

2505925752 183 GBi_0076.00000340 partial contig break

2505925001 185 GBi_0049.00000270 partial none

2505924423 249 GBi_0018.00000280 partial none

2505925862 269 GBi_0081.00000110  partial 229, 280, 212, 1222 unknown




