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Figure S7. 
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Figure S8. 
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Figure S9. 
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Figure S10. 
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Table S1 | Cryo-EM data collection, refinement and validation statistics. 
 

 DRD1-miniGs 

SKF81297+LY3154207 Dopamine+ LY3154207 

Data collection and processing   

Magnification 81,000 49,310 

Voltage (kV) 300 300 

Electron exposure (e–/Å2) 80 64 

Defocus range (μm) -0.5 ~ -3.0 -0.5 ~ -3.0 

Pixel size (Å) 1.045 1.014 

Symmetry imposed C1 C1 

Initial particle projections (no.) 2,193,368 1,432,690 

Final particle projections (no.) 249,418 212,256 

Map resolution (Å) 3.0 3.2 

FSC threshold 0.143 0.143 

Map resolution range (Å) 2.3-4.3 2.5-5.0 

   

Refinement   

Initial model used (PDB code) 7JV5 7JV5 

Model resolution (Å) 

FSC threshold 

3.0 

0.143 

3.2 

0.143 

Model resolution range (Å) 50-3.0 50-3.2 

Map sharpening B factor (Å2) -123.43 -114.48 

Model composition 

Non-hydrogen atoms 

Protein residues                        

Ligand  

Lipids 

 

8544 

1040 

2 

12 

 

8471 

1044 

2 

9 

Water 

B factors (Å2) 

Protein                          

Ligand  

Lipids 

Water 

0 

 

65.1 

57.0 

138.5 

n/a 

0 

 

71.2 

49.2 

80.8 

n/a 

R.m.s. deviations 

Bond lengths (Å) 

Bond angles (°) 

 

0.009 

1.362 

 

0.004 

0.85 

Validation 

MolProbity score 

Clashscore 

Rotamer outliers (%) 

 

1.39 

4.61 

0.22 

 

1.17 

3.77 

0.0 

Ramachandran plot 

Favored (%) 

Allowed (%) 

Disallowed (%) 

 

97.17 

2.83 

0 

 

98.04 

1.96 

0 
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Table S2 | Gs-mediated cAMP accumulation analysis with WT DRD1 and DRD1 mutants in 

orthosteric sites. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fold of Basal (FOB) ∆FOB pEC50 ∆pEC50 Fold of Basal (FOB) ∆FOB pEC50 ∆pEC50 Fold of Basal (FOB) ∆FOB pEC50 ∆pEC50 Fold of Basal (FOB) ∆FOB pEC50 ∆pEC50

WT 51.93 ± 7.01 0.00 9.12 ± 0.16 0.00 74.57 ± 30.15 0.00 9.85 ± 0.28 0.00 53.34 ± 13.1 0.00 7.02 ± 0.28 0.00 9.47 ± 1.24 0.00 9.04 ± 0.13 0.00

K81A 118.73 ± 19.08 66.80 8.72 ± 0.23 -0.40 ND ND ND ND 107.97 ± 10.05 54.63 6.7 ± 0.4 -0.32 5.45 ± 0.24 -4.01 8.85 ± 0.08 -0.20

K81E 262.73 ± 28.82 210.80 7.69 ± 0.18 -1.43 286.33 ± 97.96 211.76 8.35 ± 0.28 -1.50 192.81 ± 41.47 139.47 5.09 ± 0.59 -1.94 2.7 ± 0.54 -6.77 8.17 ± 0.03 -0.87

V100F 192.7 ± 69.49 140.77 8.09 ± 0.21 -1.03 137.85 ± 39.77 63.28 9.07 ± 0.22 -0.78 ND ND ND ND 9.98 ± 1.02 0.51 8.61 ± 0.14 -0.43

D103A 15.82 ± 5.73 -36.11 3.32 ± 0.04 -5.81 7.05 ± 3.4 -67.52 4.77 ± 1.13 -5.08 9.54 ± 1.83 -43.80 7.73 ± 0.21 0.71 ND ND ND ND

I104A 317.7 ± 53.92 265.77 4.13 ± 0.19 -4.99 297.19 ± 57.92 222.62 5.86 ± 0.14 -3.99 83.09 ± 60.02 29.75 6.23 ± 0.92 -0.79 ND ND ND ND

S107A 200.52 ± 24.88 148.59 6.89 ± 0.16 -2.23 188.29 ± 44.68 113.73 8.27 ± 0.25 -1.58 167.08 ± 26.73 113.74 6.23 ± 0.28 -0.79 7.64 ± 0.62 -1.82 8.61 ± 0.06 -0.44

T108A 29.7 ± 9.4 -22.23 5.85 ± 0.19 -3.27 68.57 ± 17.33 -6.00 8.76 ± 0.19 -1.09 ND ND ND ND 3.43 ± 0.52 -6.03 8.91 ± 0.12 -0.13

H169A 30.03 ± 7.91 -21.90 9.11 ± 0.24 -0.01 34.17 ± 9.77 -40.40 10.05 ± 0.32 0.20 ND ND ND ND 21.33 ± 2.3 11.86 8.3 ± 0.07 -0.74

D187A 65.11 ± 6.61 13.18 8.35 ± 0.13 -0.77 ND ND ND ND 66.84 ± 3.56 13.50 6.94 ± 0.32 -0.08 21.93 ± 2.11 12.46 8.96 ± 0.12 -0.09

S188A 43.46 ± 4.6 -8.47 9.05 ± 0.16 -0.07 54.34 ± 21.6 -20.22 10.17 ± 0.26 0.32 39.81 ± 5.12 -13.53 7.03 ± 0.22 0.01 9.18 ± 1.22 -0.29 8.92 ± 0.16 -0.12

S188L 21.95 ± 3.81 -29.98 7.98 ± 0.2 -1.14 25.63 ± 5.63 -48.94 9.76 ± 0.4 -0.09 15.69 ± 3.29 -37.65 7.44 ± 0.22 0.42 3.17 ± 0.18 -6.30 8.32 ± 0.37 -0.73

S189A 59.72 ± 13.41 7.79 8.66 ± 0.11 -0.46 70.18 ± 29.28 -4.39 10.14 ± 0.32 0.29 51.75 ± 2.51 -1.59 7.05 ± 0.47 0.03 19.86 ± 6.77 10.40 8.92 ± 0.14 -0.12

L190A 258.06 ± 31.62 206.13 6.39 ± 0.49 -2.73 220.89 ± 40.72 146.32 7.47 ± 0.08 -2.38 89.88 ± 34.83 36.54 5.5 ± 1.08 -1.52 10.43 ± 0.88 0.96 7.34 ± 0.14 -1.70

Y194A 113.57 ± 18.62 61.64 6.6 ± 0.15 -2.53 117.01 ± 43.76 42.44 8.11 ± 0.33 -1.74 ND ND ND ND 12.72 ± 0.96 3.25 7.56 ± 0.05 -1.48

Y194L 124.91 ± 45.48 72.98 6.32 ± 0.33 -2.80 133.99 ± 70.23 59.42 7.38 ± 0.28 -2.47 ND ND ND ND 4.91 ± 0.67 -4.56 7.41 ± 0.23 -1.63

S198A 94.25 ± 23.63 42.32 6.09 ± 0.31 -3.03 98.06 ± 40.31 23.49 8.11 ± 0.19 -1.74 63.98 ± 16.46 10.64 6.99 ± 0.25 -0.03 5.97 ± 0.79 -3.50 7.07 ± 0.1 -1.97

S199A 107.63 ± 6.91 55.69 6.86 ± 0.07 -2.26 116.04 ± 28.56 41.47 8.76 ± 0.15 -1.09 84.11 ± 23.54 30.77 6.78 ± 0.54 -0.25 16.06 ± 2.47 6.59 8.01 ± 0.17 -1.04

S202A 67.82 ± 15.78 15.89 5.46 ± 0.32 -3.66 73.94 ± 32.29 -0.63 9.59 ± 0.18 -0.26 48.37 ± 7.65 -4.97 7.09 ± 0.23 0.07 29.25 ± 7.07 19.78 9.39 ± 0.12 0.34

W285A 368.54 ± 143.29 316.61 4.43 ± 0.33 -4.69 ND ND ND ND 72.48 ± 59.8 19.14 6.25 ± 0.88 -0.77 3.6 ± 0.19 -5.87 8.8 ± 0.1 -0.24

F288A 199.38 ± 47.89 147.45 4.56 ± 0.31 -4.56 101.59 ± 33.5 27.03 8.09 ± 0.15 -1.76 67.38 ± 46.64 14.04 6.19 ± 1 -0.83 27.75 ± 6.87 18.28 7.81 ± 0.12 -1.24

F288L 66.52 ± 11.33 14.59 8.9 ± 0.43 -0.22 63.1 ± 22.14 -11.47 9.58 ± 0.9 -0.27 86.61 ± 15.05 33.27 6.92 ± 0.43 -0.10 13.52 ± 4.38 4.05 8.88 ± 0.04 -0.16

F289A 174.41 ± 32.53 122.48 7.25 ± 0.4 -1.87 ND ND ND ND 161.09 ± 19.76 107.74 5.86 ± 0.44 -1.16 51.13 ± 11.74 41.67 7.43 ± 0.19 -1.62

N292A 222.7 ± 39.57 170.77 4.73 ± 0.27 -4.39 118.3 ± 29.95 43.74 7.57 ± 0.19 -2.28 112.15 ± 10.71 58.81 6.01 ± 0.45 -1.01 2.45 ± 0.14 -7.01 8.28 ± 0.32 -0.76

N292H 120.63 ± 18.62 68.70 6.78 ± 0.14 -2.34 108.49 ± 46.96 33.92 8.35 ± 0.12 -1.50 110.31 ± 0.61 56.97 6 ± 0.5 -1.02 4.6 ± 1.87 -4.86 6.64 ± 1.52 -2.40

F313A 111.41 ± 21.82 59.48 7.62 ± 0.13 -1.50 ND ND ND ND 104.85 ± 15.84 51.51 6.24 ± 0.44 -0.78 11.04 ± 1.64 1.57 8.83 ± 0.05 -0.22

F313L 85.37 ± 13.06 33.44 7.89 ± 0.1 -1.23 79.86 ± 13.51 5.30 9.29 ± 0.12 -0.56 102.7 ± 3.54 49.36 6.44 ± 0.39 -0.58 16.76 ± 2.93 7.29 8.72 ± 0.05 -0.32

D314A 56.68 ± 5.97 4.75 7.38 ± 0.09 -1.75 ND ND ND ND 61.34 ± 19.33 8.00 7 ± 0.29 -0.02 7.4 ± 1.24 -2.07 9.14 ± 0.09 0.10

V317A 23.8 ± 4.06 -28.13 8.89 ± 0.12 -0.24 41.76 ± 4.14 -32.80 8.7 ± 0.03 -1.16 27.76 ± 7.1 -25.58 7.08 ± 0.28 0.06 10.39 ± 0.49 0.93 9.17 ± 0.06 0.13

V317N 34.13 ± 4.23 -17.80 7.11 ± 0.15 -2.01 35.39 ± 4.01 -39.18 8.72 ± 0.1 -1.13 19.77 ± 6.35 -33.57 7.37 ± 0.19 0.34 14.68 ± 0.85 5.21 8.47 ± 0.06 -0.57

W321Y 105.53 ± 22.86 53.60 7.86 ± 0.2 -1.26 118.44 ± 32.63 43.87 8.48 ± 0.18 -1.37 51.3 ± 15.73 -2.04 6.37 ± 0.04 -0.66 7.54 ± 1.57 -1.93 8.14 ± 0.15 -0.90

D1R
Dopamine SKF81297 LY3154207 SCH23390
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Table S3 | Gs-mediated cAMP accumulation analysis with WT DRD1 and DRD1 mutants in 

presence or absence of LY3154207.  

 

DRD1 Dopamine Dopamine/LY3154207 SKF81297 SKF81297/LY3154207 

 pEC50 ∆pEC50 pEC50 ∆pEC50 pKB pEC50 ∆pEC50 pEC50 ∆pEC50 pKB 

WT 9.49 ± 0.06 0 10.53 ± 0.11 1.04 8.11 ± 0.16 10.41 ± 0.06 0 11.24 ± 0.12 0.83 8.51 ± 0.33 

W123A 9.20 ± 0.06 -0.29 9.24 ± 0.07 -0.25 6.03 ± 0.41 10.22 ± 0.08 -0.19 10.19 ± 0.09 -0.22 6.18 ± 0.34 

R130A 9.33 ± 0.06 -0.16 9.60 ± 0.09 0.11 7.72 ± 0.46 10.44 ± 0.07 0.03 10.46 ± 0.09 0.05 6.11 ± 0.24 

A139L 9.07 ± 0.05 -0.42 8.97 ± 0.06 -0.52 6.57 ± 0.50 9.97 ± 0.09 -0.44 10.11 ± 0.10 -0.31 6.03 ± 0.25 

S188A 9.17 ± 0.10 -0.32 10.48 ± 0.24 0.99 8.24 ± 0.42 10.72 ± 0.05 0.29 11.45 ± 0.16 1.04 8.71 ± 0.53 

S189A 9.01 ± 0.09 -0.48 10.22 ± 0.16 0.73 7.93 ± 0.30 10.38 ± 0.07 -0.03 11.21 ± 0.16 0.80 8.63 ± 0.44 

S202A 5.92 ± 0.04 -3.57 7.03 ± 0.10 -2.46 8.45 ± 0.30 9.85 ± 0.06 -0.56 10.61 ± 0.13 0.20 8.16 ± 0.25 

F288L 8.88 ± 0.06 -0.61 10.25 ± 0.10 0.76 7.90 ± 0.16 10.53 ± 0.06 0.12 11.27 ± 0.15 0.86 8.58 ± 0.42 

F313L 8.11 ± 0.04 -1.38 9.24 ± 0.08 0.25 8.14 ± 0.12 9.50 ± 0.06 -0.91 10.29 ± 0.10 -0.12 8.49 ± 0.27 

V317N 7.40 ± 0.10 -2.09 8.48 ± 0.22 -1.01 8.11 ± 0.32 9.40 ± 0.13 -1.01 10.06 ± 0.20 -0.35 8.51 ± 0.48 

W321Y 8.10 ± 0.09 -1.39 9.51 ± 0.17 0.02 7.95 ± 0.21 8.76 ± 0.04 -1.65 9.80 ± 0.12 -0.61 8.38 ± 0.19 

 

 

 

Table S4 | Allosteric effect on WT and mutant DRD1 using G protein recruitment assay.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  SKF81297 SKF81297/LY3154207 

pEC50 ∆pEC50 pEC50 ∆pEC50 pKB ∆pKB 

WT 8.79 ± 0.12 0.00 8.94 ± 0.06 0.00 8.04 ± 0.23 0.00 

W123A 8.84 ± 0.10 0.05 8.95 ± 0.06 0.01 7.48 ± 0.10 -0.56 

R130A 8.67 ± 0.13 -0.12 8.86 ± 0.05 -0.08 6.08 ± 0.28 -1.96 

A139L 8.74 ± 0.13 -0.05 8.75 ± 0.06 -0.19 6.94 ± 0.27 -1.10 

L143A 8.67 ± 0.13 -0.12 8.77 ± 0.06 -0.17 7.90 ± 0.08 -0.14 

W123A/A139L* 8.64 ± 0.18 -0.15 8.71 ± 0.07 -0.23 5.68 ± 0.36 -2.36 
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