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Table S1. List of crystal structures of PPARγ in complex with partial agonists used for this study. 

 
PDB 
code 

Ligand 
code 

Ligand name Resolution 
(Å) 

Reference 

2FVJ RO0 
 

1-(3,4-dimethoxybenzyl)-6,7-dimethoxy-4-{[4-(2-
methoxyphenyl)piperidin-1- 

yl]methyl}isoquinoline 

1.99 1 

2G0G SP0 

 

3-fluoro-n-[1-(4-fluorophenyl)-3-(2-thienyl)-1h-
pyrazol-5-yl]benzenesulfonamide 

2.54 2 

2G0H SP3 N-[1-(4-fluorophenyl)-3-(2-thienyl)-1h-pyrazol-5-
yl]-3,5- 
bis(trifluoromethyl)benzenesulfonamide 

2.3 2 

2I4P DRH 
 

(2S)-2-(4-{2-[1,3-benzoxazol-2-
yl(heptyl)amino]ethyl}phenoxy)-2-methylbutanoic 
acid 

2.1 3 

2I4Z DRH 

 

(2S)-2-(4-{2-[1,3-benzoxazol-2-
yl(heptyl)amino]ethyl}phenoxy)-2-methylbutanoic 
acid 

2.25 3 

2P4Y C03 
 

(2R)-2-(4-chloro-3-{[3-(6-methoxy-1,2-
benzisoxazol-3-yl)-2-methyl-6- 

(trifluoromethoxy)-1h-indol-1-
yl]methyl}phenoxy)propanoic acid 

2.25 4 

2Q5P 241 (2S)-2-(3-{[1-(4-methoxybenzoyl)-2-methyl-5- 2.3 5 
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 (trifluoromethoxy)-1h-indol-3- 

yl]methyl}phenoxy)propanoic acid 
2Q5S NZA 5-chloro-1-(4-chlorobenzyl)-3-(phenylthio)-1H-

indole-2-carboxylic acid 
2.05 5 

2Q61 SF1 

 

1-benzyl-5-chloro-3-(phenylthio)-1H-indole-2-
carboxylic acid 

2.2 5 

2Q6R SF2 

 

5-chloro-1-(3-methoxybenzyl)-3-(phenylthio)-1H-
indole-2-carboxylic acid 

2.41 5 

2Q6S PLB 

 

2-[(2,4-dichlorobenzoyl)amino]-5-(pyrimidin-2-
yloxy)benzoic acid 

2.4 5 

2YFE YFE Amorfrutin 1 2 6 

 
3B1M 

 
KRC 

 

 
(9AS)-8-acetyl-N-[(2-ethylnaphthalen-1-yl)methyl]-
1,7-dihydroxy-3-methoxy-9Amethyl- 9-oxo-9,9A -
dihydrodibenzo[B,D]furan-4-carboxamide 

 
1.6 

 
7 

3CDP YRG (2S)-2-(4-chlorophenoxy)-3-phenylpropanoic acid 2.8 8 
3D6D LRG (2S)-2-(biphenyl-4-yloxy)-3-phenylpropanoic acid 2.4 9 

3FUR Z12 
 

2,4-dichloro-N-[3,5-dichloro-4-(quinolin-3-
yloxy)phenyl]benzenesulfonamide 

2.3 10 

3H0A D30 

 

[(4-{[2-(pent-2-yn-1-yloxy)-4-{[4- 

(trifluoromethyl)phenoxy]methyl}phenyl]sulfanyl}-
5,6,7,8-tetrahydronaphthalen-1- 

yl)oxy]acetic acid 

2.1 11 

3K8S Z27 2-chloro-N-{3-chloro-4-[(5-chloro-1,3-benzothiazol-
2-yl)sulfanyl]phenyl}-4- 
(trifluoromethyl)benzenesulfonamide 

2.55 12 

3LMP CEK 
 

(9AS)-8-acetyl-1,7-dihydroxy-3-methoxy-9A-
methyl-N-(1-naphthylmethyl)-9-oxo- 

9,9A-dihydrodibenzo[B,D]furan-4-carboxamide 

1.9 13 

3OSI XDH 4,4’-propane-2,2-diylbis(2,6-dichlorophenol) 2.7 14 

3OSW XDI 4,4’-propane-2,2-diylbis(2,6-dibromophenol) 2.55 14 
3PBA ZXG 

 

2,6-dibromo-4-[2-(3,5-dibromo-4-
hydroxyphenyl)propan-2-yl]phenyl hydrogen 
sulfate 

2.3 15 

4A4V YFD Amorfrutin 2 2 16 
4A4W YFB Amorfrutin B 2 16 

4PRG 072 (±)(2S,5S)-3-(4-(4-carboxyphenyl)butyl)-2-heptyl-4- 2.9 17 
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 oxo-5-thiazolidine 
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Table S2. Compounds identified as hits against PPARγ from the SBVS and their activity in cell-based 
transactivation assays. 
 

  PPARα PPARγ PPARδ  

Cpd 2D Structure EC50 (µM) Emax
a EC50 (µM) Emax

a EC50 (µM) Emax
a XP 

score 

1 
 

i i i i i i -6.47 

2 

 

i i i i i i -6.29 

3 

 

i i i i i i -6.04 

4 
 

i i i i i i -7.28 

5 

 

i i i i i i -6.41 

6 
 

4.4 ± 2.4 124 ± 12 14.8 ± 0.9 10 ± 6 i i -8.74 

7 

 

i i i i i i -7.68 

8 

 

i i i i i i -8.54 

9 

 

i i i i i i -8.98 

10 
 

i i i i i i -8.70 

11 

 

i i i i i i -6.76 

12 

 

i i i i i i -5.33 

13 
 

2.55 ± 0.35 148 ± 22 10.9 ± 2.4 16 ± 7 i i -8.47 

14 
 

i i i i i i -6.95 
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15 

 

i i i i i i -9.36 

16 

 

i i i i i i -8.70 

17 

 

i i i i i i -6.83 

18 

 

i i i i i i -5.88 

19 
 

i i i i i i -8.53 

20 

 

i i i i i i -8.25 

21 
 

i i i i i i -7.43 

22 
 

i i i i i i -8.24 

23 
 

i i i i i i -6.87 

24 
 

i i i i i i -8.01 

25 
 

i i i i i i -5.96 

26 
 

i i i i i i -7.11 

27 

 

i i i i i i -7.36 

28 

 

i i i i i i -6.66 

29 
 

i i i i i i -6.47 

30 

 

i i i i i i -6.71 
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31 
 

i i i i i i 
-

10.1
6 

32 

 

i i i i i i -8.54 

33 

 

1.74 ± 0.05 42 ± 2 0.91 ± 0.34 53 ± 5 i i -7.16 

34 
 

i i i i i i -6.17 

35 

 

i i i i i i -7.68 

36 
 

i i i i i i -7.31 

37 
 

i i i i i i -7.27 

38 

 

2.55 ± 0.21 32 ± 1 11 ± 1 11 ± 4 8.4 ± 2 16 ± 1 -3.11 

39 

 

i i i i i i -8.28 

40 

 

18.85 ± 2.90 37 ± 12 i i i i -5.19 

41 

 

i i i i i i -5.97 

42 

 

i i i i i i -6.95 

43 
 

i i i i i i -7.17 

44 

 

i i i i i i -7.95 

Wy-14,643  1.6 ± 0.3 100 ± 10 i i i i  
Rosiglitazone  i i 0.04 ± 0.02 100 ± 9 i i  
L-165,041  i i i i 1.6 ± 0.3 100 ± 10  
a Efficacy values were calculated as the percentage of the maximum obtained fold induction with the reference 
compounds.	
  i = inactive at tested concentrations.  
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Table S3. Structures of hits selected by substructure search. 
 

	
  
Cpd X R1 R2 R3 R4 R5 R6 

45 CH2 
 

H H H H H 

46 CH2 
 

H COOH H H H 

47 CH2 
 

H H H H H 

48 CH2 

 

H H H 
 

H 

49 CH2 
 

H H OCH3 OCH3 OCH3 

50 CH2 
 

H H OCH3 OCH3 OCH3 

51 CH2 

 

H H H OCH3 OCH3 

52 CH2 
 

H H H H H 

53 CHOH 
 

H H H H H 

54 CO 
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Figure S1. Transactivation assay on PPARα (A), PPARγ (B) and PPARδ (C) of 
AL29-26 in HepG2 cells. Data are expressed as fold change compared with vehicle-
treated cells (DMSO, 0.1%) and represent the mean of assays performed	
  in	
  triplicate	
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±	
  SEM.	
  Reference	
  compounds:	
  Wy-­‐14,643	
  (10	
  µM)	
  rosiglitazone	
  (2	
  µM)	
  and	
  L-­‐
165,041	
  (2	
  µM).	
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Fig. S2. Activation of GAL4-PPAR ligand binding domain chimeras in transiently 
transfected HepG2 cells by AL29-26. Dose–response curves are shown for human 
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PPARα (A), PPARγ (B) and PPARδ (C). The curves are expressed as percentage of 
maximum effect obtained by reference compounds and represent the mean of assays 
performed in triplicate ± SEM. 
 
 
 

 

 
 
Figure S3. Comparison of PPARγ  complexes (stereo view) 
(A) Superposition of PPARγ complexes (gray) with known partial agonists (pdb 
codes: 3D6D, 4PVU, 4PWL, 4JL4, 4JAZ, 4E4K, 2Q5P, 2Q6S, 2Q5S, 4E4Q, 5F9B) 
onto the PPARγ complex with AL29-26 (cyan). The carboxylate groups are depicted 
in red, the residue S342 in blue.  
(B) Superposition of SR2067 (magenta) (pdb code 4R06) onto the PPARγ complex 
with AL29-26 (cyan). The red arrow indicates the naphthalene groups of the two 
ligands.  
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Figure S4. Comparison of PPARα  complexes 
(A) Superposition of PPARα complexes (gray) with known partial agonists (pdb 
codes: 2REW, 4BCR, 1K7L, 3SP6, 3FEI, 2GTK, 3G8I, 3ET1, 3KDT, 1I7G) onto the 
PPARα complex with AL29-26 (ligand yellow, protein cyan). The ligand BMS-
631707 (PDB code 2REW) is shown in green. The “closed” (trans) conformation of 
F273 side-chain is also shown (gray).  
(B) New conformation of the loop 11-12 in the PPARα/AL29-26 complex: 
superposition of the loops 11-12 of known PPARα structures (light-brown) (same pdb 
codes of Figure 5A) with that of PPARα/AL29-26 (ligand yellow, protein cyan). The 
ligand BMS-631707 (PDB code 2REW) is shown in green. Additional vdW 
interactions realized by AL29-26 are shown as red dashed lines. 
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Figure S5. DSC thermograms of PPARγ   
 (A) Experimental curve (solid line) and base line (dotted line) of PPARγ 0.4 mg/ml 
in buffer Hepes 20 mM, pH8.0, TCEP 1 mM (scan speed 60 °C/h). 
(B) Experimental curve after subtraction of the base line and deconvolution of the 
excess heat capacity function into three non-two-state transitions (dotted lines). 
(C) Experimental curve (solid line) and base line (dotted line) of PPARγ 0.4 mg/ml 
with AL29-26 20 µM, in buffer Hepes 20 mM, pH8.0, TCEP 1 mM (scan speed 60 
°C/h). 
(D) Experimental curve after subtraction of the base line and deconvolution of the 
excess heat capacity function into three non-two-state transitions (dotted lines). 
 



	
   16	
  

 

Figure S6. DSC thermograms of PPARα   
 (A) Experimental curve (solid line) and base line (dotted line) of PPARα 0.4 mg/ml 
in buffer Hepes 20 mM, pH8.0, TCEP 1 mM (scan speed 60 °C/h). 
(B) Experimental curve after subtraction of the base line and deconvolution of the 
excess heat capacity function into one two-state transition (dotted lines). 
(C) Experimental curve (solid line) and base line (dotted line) of PPARα 0.4 mg/ml 
with AL29-26 20 µM, in buffer Hepes 20 mM, pH8.0, TCEP 1 mM (scan speed 60 
°C/h). 
(D) Experimental curve after subtraction of the base line and deconvolution of the 
excess heat capacity function into two two-state transitions (dotted lines). 
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