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Methods

Selection of high-ranking molecules for experimental testing. In docking screens top-ranking molecules
(~1000) are routinely evaluated manually to select those most likely to be true hits. The trained computational
chemist must often integrate several, sometimes contradictory, considerations that are not included in the DOCK
scoring function. These considerations have been discussed at length 2. Common reasons to reject a molecule
despite a high-ranking DOCK score include:

High internal energy of the molecule

High flexibility of the molecule

Stranded polar groups that do not interact with the protein

Wrong tautomerization state

Wrong protonation state

Broken molecules with missing or disconnected atoms

No available vendor found

Compound is not novel with respect to known ligands

Compound is not diverse with respect to other compounds picked for testing

Table S1: Compounds tested from virtual screening of the active $2AR structure.
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# ZINCID Structure Tca . inactive
active structure
structure
1 C01768066 0.74 57 31320
2 C04993730 0.36 178 86179
3 C47509526 0.32 393 31192
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a Tanimoto coefficient (Tc) calculated for all known B2AR ligands in the ChEMBL 15 database

b “fragment-like” screen




Table S2: Co-crystal ligand BI-167107 and six additional known partially biased 2AR ligands used for the
2D Similarity Ensemble Approach (SEA).

# Structure

BI167107

Formoterol

Salmeterol

TD3227

THRX144877

Carmoterol

Zinterol




Table S3: Compounds tested for biased agonism to the B2AR, selected from a 2D chemical similarity search.
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Table S4: Compounds tested from virtual screening of the active DRD2 model.
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Figure S1: Retrospective enrichment of known B2AR ligands from a set of computationally matched decoys. (Top)
Retrospective enrichment using the 32AR active structure, with 60 known ligands (blue), of which 30 are agonists (green)
and 30 are inverse-agonists (red). The docked set also contains 2400 computationally generated matched decoys.
(Middle) Retrospective enrichment using the inactive f2AR structure with the same set of 60 known ligands and 3840
decoys. (Bottom) Retrospective enrichment using the active DRD2 model with 100 known ligands (blue), of which 50 are
known agonists (green) and 50 are known antagonists (red), from 6400 computationally matched decoys.
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[125I]CYP Competition Binding Assay
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Figure S2: Binding assays for the B2AR hits predicted by virtual screening, measured by radioligand
displacement of [125[]cyanopindolol. (Top) Dose-response competition curves for the six $2AR agonists discovered in
the virtual screen. (Bottom) Control compounds Isoproterenol (ISO), hydroxybenzylisoproterenol (HBI), and BI-167107
(BI). Each data point represents mean #* S.E. obtained from three independent experiments done in duplicates. Dose-
dependent competition curves for each compound were obtained using the nonlinear iterative curve-fitting computer

program Prism.
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125 B2AR Glosensor 125 B2V2R Tango
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Figure S3: Dose-response curves for 30 compounds predicted by 2D chemical similarity to be partially g-arrestin
biased agonists. (Left) Measurement of cAMP formation using the GloSensor assay. (Right) Measurement of $-arrestin
recruitment using the Tango assay. Each data point represents mean + S.E. and dose response curves for each compound
were obtained from three independent experiments done in duplicates..
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----------------------- DVTQQRDEVWVVGMGI VMSLI VLAI VFEGNVLVI TAI A
MDPLNLSWYDDDLERQNWSRPFNGSDGKADRPHYNYYATLLTLLI AVI VFGNVLVCMAVS

KFERLQTVTNYFI TSLACADLVMGLAVVPFGAAHI LMK- MWTFGNFWCEFWTSI DVLCVT
REKALQTTTNYLIVSLAVADLLVATLVMPWVVYLEVVGE- WKFSRI HCDI FVTLDVMMCT

ASI ETLCVI AVDRYFAITSPFKYQS---LLTKNKARVIILMVWI VSGLTSFLPI QMHWYR
ASI LNLCAI SI DRYTAVAMPMLYN--TRYSSKRRVTVMI SI VWLSFTI SCPLLFGLNN-

ATHQEAI N----CYAEET- CCDFFTNQAYAI ASSI VSFYVPLVI MVFVYSRVFQEAK- - -
ADQNE- - - ------------ CIlI A-NPAFVVYSSIVSFYVPFIVTLLVYI KIYIVLR-RR

EMEMLSSTSPPERTRYSPI PPSHHQLTLPDPSHHGLHSTPDSPAKPEKNGHAKDHPKI AK

--------------------------- LKEHKALKTLGI | MGTFTLCWLPFFI VNI VHVI
| FEI QTMPNGKTRTSLKTMSRR- KLSQQKEKKATQMLAI VLGVFI I CWLPFFI THI LNIH

QDN- - - - - - LI RKEVYI LLNWI GYVNSGFNPLI Y-CRSPDFRI AFQELLCLRR-------
CD------ CNI PPVLYSAFTWLGYVNSAVNPI I YTTFNI EFRKAFLKI LHC---------

Figure S4: Sequence alignment of dopamine D2 receptor to the template 32AR (PDBID 3P0G)
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