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Figure S1. Chemical structures of the most abundant bile acids in humans. Modified from [14], with 
corrections. 



Crystals 2016, 6, 162; doi:10.3390/cryst6120162 S2 of S4 

 

 
Figure S2. Multiple sequence alignment of selected NBDs. The sequences included are the same as in 
Sleator et al. [18], with the addition of proteins from the L. monocytogenes Gbu and OpuC systems. 
UniProt Accession Numbers: LmGbuA, Q7AP76; LmOpuCA, Q7AP65; BilEA, Q7AP69; yeast YBT1, 
P32386; mouse ABCB11, Q9QY30; rat ABCB11, O70127; human ABCB11, O95342; rabbit ABCB11, 
Q9N0V3. The eukaryotic proteins have the domain organization TMD1-NDB1-TMD2-NBD2. The 
two regions corresponding to NBD1 and NBD2 (based on annotation in UniProt) were included as 
separate sequences in the alignment. Residues are shaded according to percentage sequence identity. 
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Figure S3. Ligands of substrate-binding proteins homologous to BilEBSBD. 

 

Figure S4. Determination of the oligomeric state of BilEBSBD. A sample of purified protein was passed 
over a gel filtration column coupled to detectors for absorbance at 280 nm (solid black line), refractive 
index (dashed line), and static light scattering (dotted line). The solid gray line shows the calculated 
molecular weight of the eluted protein (32.4 kDa), which closely matches the molecular weight of a 
BilESBD monomer predicted on the basis of the amino acid sequence (33.4 kDa). 
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Figure S5. The binding site on the face of domain A. Proteins are shown in surface representation 
with residues of domain B omitted for clarity. Ligands are shown in stick representation with 
oxygens colored red, nitrogens colored blue and carbons colored white. Water molecules are shown 
as red spheres. Residues forming a cage around the quaternary ammonium are dark gold except for 
the position corresponding to Phe292 of BilEB, which is pale gold. Residue at positions corresponding 
to Gly243 and Pro246 of BilEB are colored pale blue. Images were prepared in PyMOL [52]. 


