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Figure S8.

DRD1 with B2AR with Cmpd-6FA
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Figure S9.
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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/A2) 80 64
Defocus range (um) -0.5~-3.0 -0.5~-3.0
Pixel size (A) 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 (A) 3.0 3.2
FSC threshold 0.143 0.143
Map resolution range (A) 2.3-4.3 2.5-5.0
Refinement
Initial model used (PDB code) 7IV5 7IV5
Model resolution (A) 3.0 3.2
FSC threshold 0.143 0.143
Model resolution range (A) 50-3.0 50-3.2
Map sharpening B factor (A% -123.43 -114.48
Model composition
Non-hydrogen atoms 8544 8471
Protein residues 1040 1044
Ligand 2 2
Lipids 12 9
Water 0 0
B factors (A?)
Protein 65.1 71.2
Ligand 57.0 49.2
Lipids 138.5 80.8
Water n/a n/a
R.m.s. deviations
Bond lengths (A) 0.009 0.004
Bond angles (°) 1.362 0.85
Validation
MolProbity score 1.39 1.17
Clashscore 4.61 3.77
Rotamer outliers (%) 0.22 0.0
Ramachandran plot
Favored (%) 97.17 98.04
Allowed (%) 2.83 1.96
Disallowed (%) 0 0
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Table S2 | Gs-mediated cAMP accumulation analysis with WT DRD1 and DRD1 mutants in
orthosteric sites.

1R Dopami SKF81297 1Y3154207 SCH23390
Fold of Basal (FOB) AFOB PECS0 ApECS0__ | Fold of Basal (FOB)|  AFOB PEC50 DpECS0__| Fold of Basal (FOB)| _ AFOB PECS0 ApEC50__ | Fold of Basal (FOB)| _ AFOB PEC50 BpECS0
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 5334%13.1 0.00 7.0240.28 0.00 9.47+1.24 0.00 9.04+0.13 0.00
K81A 118.73£19.08 66.80 | 8.720.23 | 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 7.69+0.18 286.33 £97.96 8.35+0.28 192.81+41.47 5.090.59 2.7+0.54
V100F 192.7 £69.49 8.09+0.21 137.85+39.77 9.07+0.22 ND ND ND [ ND | 9.98:1.02
D103A 15.82+5.73 3.32+0.04 7.05+3.4 477+1.13 -5.08 9.54+1.83 7.73%0.21 ND ND
1104A 317.753.92 4.13£0.19 297.1957.92 5.86+0.14 83.09 £60.02 6.2340.92 ND ND
S107A 200.52 +24.88 6.89+0.16 188.29+44.68 8.27+0.25 167.08 +26.73 6.23+0.28 7.64+0.62
T108A 29.7+9.4 5854019 | 3.27 68.57£17.33 8.76+0.19 |  -1.09 ND ND ND ND 3.43£0.52
H169A 30.03+7.91 9.11+0.24 0.01 34.1749.77 10.05+0.32 ND ND ND ND 2133423
D187A 65.116.61 1318 | 8.35%013 | 077 ND ND ND ND 66.84£3.56 1350 | 6.94:032 | -0.08 21.932.11
5188A 43.46+4.6 847 | 9.05:0.16 | -0.07 54344216 2022 |10.17+0.26 39.81+5.12 1353 | 7.03:0.22 0.01 9.18+1.22
5188L 21.95+3.81 7.9840.2 1.14 25.63+5.63 9.7640.4 -0.09 15.69 £3.29 7.4440.22 3.1740.18
S189A 59.72+13.41 8.66%0.11 | -0.46 70.18+29.28 10.14+0.32 5175+2.51 -1.59 7.05+0.47 0.03 19.86£6.77
L150A 258.0631.62 6.39£0.49 |28 | 220.89£40.72 7.47£0.08 89.88 £34.83 5.5£1.08 1043088
Y194A 113.57£18.62 61.64 6.6+0.15 253 117.01£43.76 42.44 [ 811+033 | -1.74 ND ND ND 12.72£0.96 X 7.5640.05 -1.48
Y194L 124.91£45.48 72.98 | 632+0.33 | -2.80 133.99£70.23 59.42 | 7.3840.28 | -2.47 ND ND ND 4.91£0.67 4.56 7.41£0.23 1.63
5198A 94.25+23.63 6.09+031 | 3.03 98.06 £40.31 8.11+0.19 63.98 +16.46 10.64 | 6.99+0.25 5.9740.79 7.07£0.1 1.97
5199A 107.63£6.91 6.86:0.07 | -2.26 116.04 £28.56 8.76+0.15 |  -1.09 84.11+23.54 6.7840.54 16.06 £2.47 6.59 8.01£0.17 -1.04
5202A 67.82+15.78 546032 | 366 | 73.94:3229 -0.63 9.50+0.18 | -0.26 48.3747.65 7.09+0.23 29.25£7.07 9.39+0.12 0.34
W285A 368.54 £143.29 443033 | 4.69 ND ND ND ND 72.4859.8 19.14 | 6.25+0.88 3.6£0.19 -5.87 8.8+0.1 -0.24
F288A 199.38 £47.89 456031 | -4.56 101.59£33.5 8.09+0.15 | 176 67.38 46.64 14.04 6.19+1 27.75£6.87 18.28 7.81+0.12 124
F288L 66.52+11.33 8.9+0.43 -0.22 63.1£22.14 1147 | 9.58+0.9 -0.27 86.61+15.05 3327 | 6.92+0.43 13.52£4.38 8.88+0.04 -0.16
F289A 174.41+32.53 7.25+0.4 -1.87 ND ND ND ND 161.09+19.76 5.86+0.44 . 51.13+11.74
N292A 222.7+39.57 473027 [ 489 | 118.329.95 7.57+0.19 112.15+10.71 6.01£0.45 2.45+0.14 8.28+0.32 -0.76
N292H 120.63 £18.62 68.70 | 6.78+0.14 | 2.34 108.49 £46.96 8.35:0.12 |  -1.50 110.31£0.61 6+0.5 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 5151 | 6.24:044 | 078 11.04£1.64 1.57 8.83+0.05 -0.22
F313L 85.37+13.06 33.44 7.8940.1 1.23 79.86£13.51 5.30 9.29:0.12 | 056 102.7£3.54 4936 | 6.44:039 [ -0.58 16.76 £2.93 7.29 8.7240.05 -0.32
D314A 56.68 £5.97 7.380.09 |76 ND ND ND ND 61.34%19.33 7+0.29 7.4+1.24
V317A 23.8+4.06 8.89+0.12 0.24 41.76+4.14 -32.80 8.7+0.03 -1.16 27.7647.1 | 2558 | 7.08+0.28 0.06 10.39£0.49 0.93 9.17+0.06 0.13
V317N 34.13+4.23 417.80 | 7112015 | -2.01 35.39+4.01 8.72%0.1 -1.13 19.77£6.35 7.3740.19 0.34 14.68£0.85 5.21 8.47£0.06 057
w321y 105.53 £22.86 53.60 7.8640.2 -1.26 118.44 £32.63 43.87 [ 848:0.18 | -1.37 513:15.73 2.04 | 637+0.04 | 0.66 7.54£1.57 -1.93 8.1440.15 -0.90
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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 APEC50 pEC50 APEC50 pKs pEC50 APEC50 pEC50 APEC50 pKs

wT 9.49+0.06 0 10.53 + 0.1 1.04 811+016 | 1041+006 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+041 | 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 7724046 | 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 0.99 824+042 | 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 +0.16 073 7.93+030 | 10.38+0.07 -0.03 11.21+0.16 0.80 8.63 + 0.44
S202A 5.92+0.04 357 7.03+0.10 -2.46 845+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 + 0.10 076 7.90+0.16 | 10.53 +0.06 0.12 11.27 £0.15 0.86 8.58 +0.42
F313L 8.1+ 0.04 -1.38 9.24 +0.08 0.25 814+012 | 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 -1.01 811+032 | 9402013 -1.01 10.06 £ 0.20 -0.35 8.51+048
w321y 8.10+0.09 -1.39 9.51+0.17 0.02 795+021 | 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
PECso ApECso PECso ApECso PKs ApKsg
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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