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Figure S1. Flowchart applied to select BSH sequences. This flowchart was used to select the 
BSH sequences included in the phylogenetic and clustering analyses.  



 
 
Figure S2. Alignment of the BSH protein sequences from C. minuta strains DSM22607 and 
DSM33407. The amino acid sequence from the BSH of C. minuta DSM22607 (Cm22607BSH) 
and C. minuta DSM33407 (Cm33407BSH) were aligned using Muscle (v.3.8.31) and the 
alignment was viewed using MView. 
 
 

 
Figure S3. pH-rate profile of recombinant Cm33407BSH enzyme using glycocholic acid as the 
substrate. 
 
 
 



Figure S4. Comparison of the HMP and UHGP databases. The 14,320 sequences extracted 
from the NCBI refseq database using the flowchart shown in Figure S1 were blasted 
against the gastrointestinal tract Human Microbiome Project (HMP) protein and the Unified 
Human Gastrointestinal Protein (UHGP) databases. 
 
 



 



Figure S5. Phylogenetic subtree of the BSH-C1 cluster shown in Figure 6. Bootstrap 
values are shown on the branches. The composition of collapsed branches is described 
in the Supplementary Materials. The branch of the cluster containing the characterized 
BSH from Enterococcus faecalis is displayed in bold († : WP_002355428.1 with PDB 
structure 4WL3). The BSH from C. minuta is shown in red; the BSHs from other 
Christensenellaceae and Catabacteriaceae are shown in bold. 

 
Figure S6. Diversity of genus and number of sequences in the 16 major BSH clusters 
identified in Figure 4. Each dot corresponds to the number of BSH sequences (panel A) 
or the number of genera (panel B) contained in each major cluster from Figure 4. The 
BSH-C1 cluster is shown in red in both panels. The violin plots were generated using 
GraphPad Prism v9.1.0. 

 


