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Supplementary Figures and Tables 

 

Figure S1. Scatter presentation of pocket and molecule similarity values among the 10 unique FXR 

crystal structures in complex with structurally distinct modulators. The PDB codes were arranged in 

ascending order of their average pocket similarity values.  
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Figure S2. (A) Binding pockets comparison of 1OSV and 1OSH. The pocket surface surrounded 6-

ECDCA and fexaramine are colored pale cyan and light orange, respectively, and some residues 

representing the pockets are hidden for clarity. (B) Redocking result of 1OSV. (C) Redocking result 

of 1OSH. The best redocked poses are shown as green sticks, and the docking scores are -16.25 

kcal/mol and -15.12 kcal/mol, respectively. (D) Crossdocking result of 6-ECDCA (purple) to 1OSH. 

The docking score is -6.95 kcal/mol. The ligand fexaramine can’t be docked to the 6-ECDCA-

binding site in 1OSV, therefore no data was shown. 
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Figure S3. Distribution of docking scores of the top 500 candidates ranked by Glide SP mode (A) 

and the top 200 candidates ranked by Glide XP mode (B). 
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Figure S4. Dose-response curves of FXR antagonists reported in this study and the reference 

compound guggulsterone. 
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Figure S5. Propose docking poses of compounds 3d and 3e (green) in the fexeramine (orange)-

binding pocket (PDB code 1OSH). Key residues around the binding pocket are shown as purple lines. 

The docking scores are -6.50 kcal/mol and -6.15 kcal/mol, respectively. 
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Table S1. Chemical structures and activities of the 15 FXR antagonists collected from literatures. 

No. Structure 
Activity 

description 

Experimental 

method 
Reference 

4 

 

Ki  > 5 μM 
Radioligand 

binding assay 

(Wu et al., 

2002) 

5 

 

IC50 = 8.1 μM 
Cotransfection 

assay 

(Nam et al., 

2006) 

6 

 

suppress BA-

activated, FXR-

mediated reporter 

gene expression 

Cell-based 

transfection assay 

(Carter et al., 

2007) 

7 

 

EC50  ≈ 24 μM. 

FXR 

transactivation 

assay 

(Di Leva et 

al., 2013) 

8 

 

IC50 = 2.4 μM 
Cotransfection 

assay 

(Nam et al., 

2007) 

9 

 

IC50 = 50 μM 

Transient 

transfection 

reporter assay in 

HepG2 cells 

(Tsai et al., 

2012) 
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10 

 

IC50 = 1.5 μM 
Cotransfection 

assay 

(Choi et al., 

2011) 

11 

 

IC50 = 8.96 μM 

Homogeneous 

time-resolved 

fluorescence assay 

(Huang et al., 

2012) 

12 

 

IC50 = 1.1  μM 

Homogeneous 

time-resolved 

fluorescence assay 

(Liu et al., 

2014) 

13 

 

IC50 = 3.7 μM 
Cotransfection 

assay 

(Kainuma et 

al., 2007) 

14 

 

IC50 = 0.3 μM 

Agonist-induced 

coactivator 

recruitment 

(Dussault et 

al., 2003) 

15 

 

IC50 = 0.0075 μM 

FXR biochemical 

TR-FRET binding 

assay 

(Yu et al., 

2014) 
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16 

 

IC50 = 1.4 μM 

Homogeneous 

time-resolved 

fluorescence assay 

(Song et al., 

2015) 

17 

 

IC50 = 7.25 μM 

Homogeneous 

time-resolved 

fluorescence assay 

(Xu et al., 

2013) 

18 

 

IC50 = 3.4 μM 
AlphaScreen-

based assay 

(Xu et al., 

2015) 
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Tabel S2. Tc values of the six newly identified hits to the 15 known FXR antagonists. 

Compd. 1a 2a 3a 3c 3d 3e 

4 0.32 0.20 0.11 0.13 0.11 0.11 

5 0.30 0.19 0.10 0.09 0.08 0.10 

6 0.26 0.15 0.11 0.13 0.09 0.09 

7 0.28 0.17 0.11 0.13 0.09 0.09 

8 0.38 0.20 0.13 0.10 0.08 0.11 

9 0.27 0.19 0.15 0.10 0.08 0.11 

10 0.15 0.16 0.21 0.23 0.27 0.22 

11 0.11 0.17 0.31 0.30 0.30 0.24 

12 0.08 0.25 0.23 0.20 0.13 0.17 

13 0.13 0.21 0.23 0.20 0.19 0.15 

14 0.18 0.25 0.26 0.22 0.27 0.19 

15 0.09 0.14 0.17 0.15 0.12 0.12 

16 0.18 0.20 0.20 0.20 0.23 0.24 

17 0.31 0.21 0.15 0.17 0.18 0.13 

18 0.15 0.19 0.26 0.26 0.21 0.31 
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