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Supplementary Figure S1. Genetic architecture of Tn916-like elements harboring tetM in Campylobacter ureolyticus 
species complex strains URMC_785 and Campylobacter ureolyticus UMB0112 (827.18). Each arrow in the plot 
represents open reading frames (ORFs) as identified by the Bacterial and Viral Resource Center (BVBRC) genome 
annotation service, with the direction of the arrow reflection the ORF directionality and the numbers on the x-axis 
representing the location of the Tn916-like element on the contig of interest, with negative numbers representing the 
element being present on the reverse strand. The dark blue arrows represent the Tn916 integrase. The teal arrows 
represent the Tn916 excisionase. The green arrows represent tetM. The red arrow represents a conjugation-related protein. 
The pink arrow represents a Tn916 transcription regulator. The yellow arrows represent the other miscellaneous ORFs in 
the vicinity of the Tn916-like element.  



 

Supplementary Figure S2. Stacked barcharts of Clusters of orthologous groups (COG) categories by Campylobacter 
ureolyticus complex species clusters. Open reading frames (ORFs) were annotated with eggnog Mapper (v2.1.8) to assign 
COG categories to genes. Different colors represent the specific COG categories. COG categories are as follows: A: RNA 
processing and modification, B: Chromatin structure and dynamics, C: Energy production and conversion, D: Cell cycle 
control, cell division, chromosome partitioning, E: Amino acid transport and metabolism, F: Nucleotide transport and 
metabolism, G: Carbohydrate transport and metabolism, H: Coenzyme transport and metabolism, I: Lipid transport and 
metabolism, J: Translation, ribosomal structure and biogenesis, K: Transcription, L: Replication, recombination and 
repair, M: Cell wall/membrane/envelope biogenesis, N: Cell motility, O: Posttranslational modification, protein turnover, 
chaperones, P: Inorganic ion transport and metabolism, Q: Secondary metabolites biosynthesis, transport and catabolism, 
R: General function prediction only, S: Function unknown, T: Signal transduction mechanisms, U: Intracellular 
trafficking, secretion, and vesicular transport, V: Defense mechanisms, W: Extracellular structures, X: Mobilome: 
prophages, transposons, Y: Nuclear structure, Z: Cytoskeleton. 



 

Supplementary Figure S3. Clusters of Orthologous Groups for genes unique to strains in Campylobacter ureolyticus 
complex species cluster 2 (SC2). Prokka (v1.14.6) was used to identify open reading frames (ORFs) which were 
annotated with eggnog Mapper (v2.1.8) to assign seed.orthologs, which were utilized to assess conserved and unique 
genes between different strains of Campylobacter ureolyticus species complex. (A) Stacked barchart of COG categories 
for unique genes within Campylobacter ureolyticus SC2, divided into subspecies clusters 2A, 2B, and 2C. (B) Barchart 
representing counts of unique genes within Campylobacter ureolyticus SC2, divided into subspecies clusters 2A, 2B, and 
2C. (C) Venn Diagram of shared and unique genes between the three subspecies clusters: 2A, 2B, and 2C. 



 

Supplementary Figure S4. Clusters of Orthologous Groups for genes unique to strains in Campylobacter ureolyticus 
complex species cluster 5 (SC5). Prokka (v1.14.6) was used to identify open reading frames (ORFs) which were 
annotated with eggnog Mapper (v2.1.8) to assign seed.orthologs, which were utilized to assess conserved and unique 
genes between different strains of Campylobacter ureolyticus species complex. (A) Stacked barchart of COG categories 
for unique genes within Campylobacter ureolyticus SC5, divided into subspecies clusters 5A, 5B, and 5C. (B) Barchart 
representing counts of unique genes within Campylobacter ureolyticus SC5, divided into subspecies clusters 5A, 5B, and 
5C. (C) Venn Diagram of shared and unique genes between the three subspecies clusters: 5A, 5B, and 5C. 



 

Supplementary Figure S5. Clusters of Orthologous Groups for genes unique to strains in Campylobacter ureolyticus 
complex species cluster 6 (SC6). Prokka (v1.14.6) was used to identify open reading frames (ORFs) which were 
annotated with eggnog Mapper (v2.1.8) to assign seed.orthologs, which were utilized to assess conserved and unique 
genes between different strains of Campylobacter ureolyticus species complex. (A) Stacked barchart of COG categories 
for unique genes within Campylobacter ureolyticus SC6, divided into subspecies clusters 6A, 6B, and 6C. (B) Barchart 
representing counts of unique genes within Campylobacter ureolyticus SC6, divided into subspecies clusters 6A, 6B, and 
6C. (C) Venn Diagram of shared and unique genes between the three subspecies clusters: 6A, 6B, and 6C. 



 

Supplementary Figure S6. Clusters of Orthologous Groups for genes unique to strains in Campylobacter ureolyticus 
complex species cluster 7 (SC7). Prokka (v1.14.6) was used to identify open reading frames (ORFs) which were 
annotated with eggnog Mapper (v2.1.8) to assign seed.orthologs, which were utilized to assess conserved and unique 
genes between different strains of Campylobacter ureolyticus species complex. (A) Stacked barchart of COG categories 
for unique genes within Campylobacter ureolyticus SC7, divided into subspecies clusters 7A and 7B. (B) Barchart 
representing counts of unique genes within Campylobacter ureolyticus SC7, divided into subspecies clusters 7A and 7B. 
(C) Venn Diagram of shared and unique genes between the three subspecies clusters: 7A and 7B. 

 



 

Supplementary Figure S7. Unrooted phylogenetic tree of 16S rRNA genes for Campylobacter ureolyticus genomes 
analyzed in this study with species cluster and subspecies cluster annotated. 16S rRNA genes from the same genome are 
differentiated with a number in parentheses. Scale bar represents the average number of nucleotide substitutions per 
position.  

 

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Tables: (Tables found in Supplementary File 2) 

Supplementary Table S1: Publicly available Campylobacter ureolyticus genomes from Bacterial and Viral Bioinformatics 
Resource Center (BVBRC) used in this study. Genomes were downloaded from BVBRC in August of 2022. *Denotes 
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Piperacillin-Tazobactam; Tri-Sulfa, Trimethoprim-sulfamethoxazole; Amox-Clav, Amoxicillin-clavulanic acid.  
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