
Extended Data Fig. 8 | Superposition of OSTα/β structures and DHEAS 
uptake analysis. a, Superposition of OSTα/β-CHS (green) and OSTα/β-DHEAS 
(purple). Cholesterols in green and purple, CHS in yellow, and DHEAS in cyan.  
b, Chemical structures of TCA and DHEAS. c, DHEAS uptake activity of human 

OSTα/β variants in the potential BA-binding site. Cells expressing GFP alone 
serve as controls. Data are normalized to WT OSTα/β and are presented as 
mean ± SEM; n = 3 independent replicates. One-way ANOVA was used; ns, not 
significant; *P = 0.0351; ****P < 0.0001.
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Extended Data Fig. 9 | MD simulations validating OSTα/β conformational 
flexibility. a, R.m.s.d. plots for TCA and its binding pocket (residues within 
5-Å) across three independent CMD simulations. R.m.s.d. calculations were 
performed after least-squares alignment of the ligand and pocket to their initial 
conformations. b, Conformational clusters identified from CMD trajectories. 
R.m.s.d. cut-off, 1.5 Å. c, Superposition of the representative structure from  
the most populated cluster (green) and the OSTα/β-DHEAS structure (yellow). 
TCA and DHEAS in sticks. d, A schematic representation illustrates the definition 
of two collective variables used in wt-MetaD simulations. e, Convergence of 
wt-MetaD simulations. The plot displays curves representing the relative free 
energy progression of individual states, which were identified as local minima 
on the FES presented in Fig. 5b. The plateauing of these curves indicates the 
convergence of the wt-MetaD simulations. f, R.m.s.f. profile of OSTα/β-TCA 

from CMD simulations. The r.m.s.f. profile is derived from three independent 
CMD replicates. Red and blue points denote residues at the N- and C-termini, 
respectively. The red dashed lines indicate the r.m.s.f. values (>2 Å) of ICL2  
and ECL2. g, Spatial mapping of r.m.s.f. values on the OSTα/β structure. Red 
indicates high flexibility and blue denotes low flexibility. Red dashed boxes 
highlight ICL2 and ECL2 with relatively higher r.m.s.f. values. h, Clustering 
analysis of combined wt-MetaD and CMD trajectories. Bar chart depicts the 
population distribution of all identified conformational clusters. CMD-exclusive 
clusters in green, wt-MetaD-exclusive clusters in red, and shared clusters in 
yellow. i, Superposition of representative conformations from each of the 60 
clusters. Protein backbones are displayed as lines, using the same colour code 
as presented in h.



Extended Data Table 1 | Cryo-EM data collection, refinement and validation statistics
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