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Table 31. List of GPCR Tango constructs with representative antagonist activity assay conditions.
Results are analyzed in GraphPad Prism 6.0. Representative curves are attached below in Figure 49.
PDSP will develop Tango antagonist assays for other GPCRs upon request and approval, as long as
reference agonist(s) and antagonist(s) are provided or commercially available. Emax lists the ratio of
the top over bottom from the corresponding curves as an indication of signal windows, which is

dependent on the concentration of reference agonist for antagonist assay.

Note: # = Roth lab unpublished results.

Gene IUPHAR Reference agonist Emax Hill
Name Receptor Reference antagonist (fold of basal) | pICso(ICso nM) | slope
Name
HTR1A 5-HT1a 5-HT (3 uM) 83 9.33(0.47) -0.60
Way100635
HTR1B 5-HT1s 5-HT (10 nM) 114 8.68 (2.1) -0.58
SB224289
HTR2A 5-HT2a 5-HT (0.1 uM) 6.5 7.33 (47.0) -1.16
Clozapine
HTR2B 5-HT2s 5-HT (1 uM) 242 5.31 (4853) -0.44
Clozapine
HTR2C 5-HTac 5-HT (1 uM) 3.5 5.57 (2709) -1.03
Clozapine
HTR4 5-HT4 5-HT (200 nM) 6.8 9.63 (2.3) -2.24
SB204070
5-HT (3 uM) 12 7.93 (11.8) | -1.11
GR113808
HTR5A 5-HTsa 5-HT (1 uM) 98 6.04 (91.3) -0.77
SB699551
HTR6 5-HT6 5-HT (1 uM) 16 7.11(77.9) -072
Clozapine
5-HT (1 uM) 3.7 8.24 (5.8) -1.65
SB399885
HTR7A 5-HT7a 5-HT (1 uM) 1.4 7.52 (30.2) -1.73
SB269970
CHRM1 M1 Carbachol (10 um) 72 7.03 (93.0) -0.85
Atropine
CHRM2 M2 Carbachol (1 uM) 11 8,87 (1.3) -1.13
NMS
CHRM3 M3 Carbachol (3 uM) 47 9.58 (0.3) -0.93
NMS
CHRM4 Mg Carbachol (1 uM) 413 10.55 (0.03) -1.40
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Gene IUPHAR Reference agonist Emax Hill
Name Receptor Reference antagonist (fold of basal) | plICso (ICso nM) | slope
Name
Atropine
CHRMS5 Ms Carbachol (10 um) 2.8 8.97 (1.1) -0.88
NMS
DRD1 D: SKF81297 (3 uM) 23 7.28 (52.4) -1.27
SCH23390
DRD2 D, Quinpirole (10 nM) 24 8.90 (1.3) -2.31
Haloperidol
DRD3 D3 Quinpirole (100 nM) 58 7.38 (41.5) -1.16
Haloperidol
DRD4 D4 Lisuride (100 nM) 3.6 6.80 (160) -2.91
Nemonapride
DRD5 Ds SKF81297 (3 pM) 22 6.99 (103) -1.07
SCH23390
ADRA1A Ol1A Norepinephrine (1 uM) 2.0 7.63 (23.3) -0.88
Prazosin
ADRA1B ol1B Norepinephrine (1 uM) 5.8 8.99 (1.0) -1.19
Prazosin
ADRA1D o1 Norepinephrine (1 uM) 5.6 9.60 (0.3) -1.17
Prazosin
ADRA2A oloa Norepinephrine (300 nM) 10 8.58 (2.6) -0.97
Rauwolscine
ADRA2B 028 Norepinephrine (300 nM) 7.3 7.29 (51.9) -0.94
Rauwolscine
ADRA2C Olac Clonidine (300 nM) 42 7.94 (11.4) -1.06
Rauwolscine
ADRB1 B1 Norepinephrine (10 uM) 28 8.56 (2.8) -1.02
Carvedilol
ADRB2 B1 Norepinephrine (10 uM) 63 9.15(0.7) -0.70
Carvedilol
ADORA1 Al NECA (100 nM) 44 7.46 (34.6) -0.88
CGS15943
CNR1 CBi CP55940 (300 nM) 59 7.03(92.8) -0.87
Rimonabant
CNR2 CB> JWH-018 (300 nM) 18 6.19 (651) -1.09
SR144528
HRH1 H1 Histamine (1 uM) 2.2 6.53 (294) -0.98
Pyrilamine
MLNR Motilin Motilin (1 uM) 44 8.47 (3.4) -1.17
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Gene IUPHAR Reference agonist Emax Hill
Name Receptor Reference antagonist (fold of basal) | plICso (ICso nM) | slope
Name
MS 2029
NMUR2 NMU2 Neuromedin S (1 uM) 2.2 7.23 (59.6) -0.75
PDSP reference®
OPRD1 DOR (8) DADLE (20 nM) 5.5 8.79 (1.6) -1.12
Naltrindole
OPRK1 KOR (k) Salvinorin A (60 nM) 4.4 8.49 (3.2) -1.58
GNTI
OPRM1 | MOR (n) DAMGO (1 uM) 5.8 8.20 (6.3) -2.04
Naltrexone
OPRL1 NOP Nociceptin (100 nM) 6.6 8.62 (2.4) -0.85
SB612111
OXTR oT Oxytocin (3 uM) 15 5.89 (1299) -0.92
PDSP reference®
P2RY1 P2Y+ 2MeS-ADP (3 uM) 4.6 6.26 (546) -0.61
MRS 2179
P2RY2 P2Y> UTP (10 uM) 4.5 6.39 (408) -0.82
AR-C 118925XX
PTGER4 EP4 Prostaglandin E2 (10 nM) 1.9 7.49 (32.1) -1.25

L-161982
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Figure 49. Representative curves for GPCR Tango antagonist assays.
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2.7. PRESTO-Tango GPCRome screening

Main equipment: Liquid handling workstation for 96- and 384-well plates, luminescence counter
Main reagent: BrightGlo® from Promega

Assay buffer: 20 mM HEPES, 1x HBSS, pH 7.40

2.7.1. Cell culture. HTLA cells (a gift from Dr. Richard Axel), stably expressing a tTA-dependent
luciferase reporter and a B-arrestin2-TEV protease fusion gene, are maintained in DMEM
supplemented with 10% FBS, pen-strep, and 2 pg/ml Puromycin and 100 pg/ml Hygromycin. To set
up the cells for transfection, HTLA cells are plated in DMEM supplemented with 10% dialyzed FBS in
Poly-L-Lys (PLL)-coated 384-well white clear bottom cell culture plates at a density of 10,000 cells in a
volume of 40 ul per well and incubated overnight. At least 1hr before transfections (below), we feed
the cells with 10 ul/well DMEM supplemented with 50% FBS, using a Multidrop automated liquid

dispenser.

2.7.2. DNA plate. Each single DNA plasmid is plated using the liquid handling workstation in one well
of a 96-well plate at 0.5 pg/well (20 ng per well in 384-well plate and 8 wells per DNA, usually for 10x
384-well plates, see Fig 50 and 51 for DNA plate designs). Each plate includes 80 receptor DNA
samples, assay controls in column 1 with DRD2 and negative controls in column 2 with buffer. DNA
plates, if not used immediately, can be dried in a cell culture hood for storage at (-20°C).

Immediately before transfection (see below), DNA samples are resuspended in 0.25 M CaCl; and
manually transferred into 384-well plates with an equal volume of 2x HBS for transfection (see Figs 50

and 51 for DNA map in 96-and 384-well plates) followed by the next step for transfection (see below).

2.7.3. Transfection using Calcium phosphate precipitation protocol. HTLA cells are set up as
indicated above overnight before transfection. The following protocol is designed for transfection on
the following scale: one 384-well DNA plate (Fig 51) provides DNA for a total of 10 384-well cell
plates. Briefly, the plated DNA in a 96-well plate (Fig 50) is first resuspended with 0.25 M CaCl; to a
final volume of 380 pul/well and manually aliquoted into a 384-well plate (Figure 51), 45 pul/well for a
total of 8 wells, to mix with equal volume of 2x HBS (50 mM HEPES, 280 mM NacCl, 10 mM KCl, 1.5

mM NaxHPOs, pH 7.00). We then use Hamilton Microlab Star with a 384-well pipette head to transfer
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6 ul/well of DNA/CaCl>/HBS mixture into each of 10 384-well cell plates. A mixing step (10 ul x 5-
time up and down pipetting) is programmed into the transfection procedure before each transfer.
Each 384-well DNA plate is usually used within 20 min after being mixed with 2x HBA solutions.
Transfected cells are returned to the incubator for overnight incubation. Under this setting, DNA
samples from rows A-D in a 96-well DNA plate are made into a 384-well plate, therefore each 96-DNA
plate is sufficient for 2 different 384-well plate layouts. One GPCRome (up to 320 Tango constructs)
screening for each compound consists of a total of 8 384-well assay plates, with each receptor being
screened in quadruplicate. Thus, a total of eighty 384-well assay plates are needed for a routine

screening with 10 PDSP compound samples.

2.7.4. Compound addition and incubation. After overnight transfection and incubation, cells are
removed from medium and receive 40 ul/well fresh DMEM supplemented with 1% dFBS about 2 hrs
before compound stimulation. To make drug plates (Fig 52), the assay control quinpirole is added
into column 1 (where the dopamine DRD2 receptor is expressed), the medium negative control is in
columns 2-4 and all the odd numbered columns in a 384-well plate, while test sample is added into all
the even numbered columns from 6-24 in the 384-well plate. Compounds and assay control
(quinpirole) are made in DMEM with 1% dFBS at 5x working concentration, 105 pl/well. Drugs are
transferred using the Hamilton Microlab Star with a 384-well pipetting head again, 10 pl/well, one
drug plate for eight 384-well cell plates. Assay plates are then incubated overnight at 37°C. The
following day, medium and drug solutions are removed and 20 pl per well of BrightGlo reagent
(diluted 20-fold with Tango assay buffer) are added. Plates are incubated for 20 minutes at room

temperature in the dark before luminescence is measured.

2.7.5. Data processing and analysis. The luminescence counter records relative luminescence units
(RLU) and saves files in 384-well format in Excel sheets for easy processing. The GPCRrome screening
assay is designed to have 4 replicate wells for samples and 4 replicate wells for basal levels for each
construct. In each assay plate, the average background (columns 3-4, usually around 50 RLU) is
shared for all constructs in the same plate. Results are expressed in the fold of corresponding

average basal, calculated according to the following formula:
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(Sample RLU) — (Avg background RLU)
(Avg basal RLU) — (Avg background RLU)

Fold of basal =

In general, the assay control, DRD2 with 100 nM quinpirole, shows 30x to 100x of basal activity, while
the activity seen with most ligand-receptor combinations generally ranges from 0.5x to 2.0x fold of
basal. Usually, follow-up studies are not done when the observed activity is less than 3.0x fold of
basal. An activity of <0.5x fold of basal, if corresponding basal activity is relatively high, can be a sign
of inverse agonist activity, and will be recommended for followup assays. See Figures 54-55 for

representative GPCRome screening results.
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1 2 3 4 5 6 7 8 9 19 11 12
A 1 2 3 4 5 6 7 8 9 10
B 11 12 13 14 15 16 17 18 19 20
C 21 22 23 24 25 26 27 28 29 30
D 31 32 33 34 35 36 37 38 39 40
E 41 42 43 44 45 46 47 48 49 50
F 51 52 53 54 55 56 57 58 59 60
G 61 62 63 64 65 66 67 68 69 70
H 71 72 73 74 75 76 77 78 79 80

DRD2 | Buffer Tango constructs (#1 - #80)

Figure 50. 96-well DNA map. Green wells (Column 1) have DRD2 plasmid as assay control. m
wells (Column 2) have no DNA as negative controls. Grey wells (Columns 3 —12) have DNA plasmids
(DNA sample #1 to #80). A total of 4 96-well plates would be needed for a complete GPCRome Tango

experiment.
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1 2 3 4 5 6 7 8 9 |10 | 11 |12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24
A 1 1 2 2 3 3 4 4 5 5 6 6 7 7 8 8 9 9 |10 | 10
B 1 1 2 2 3 3 4 4 5 5 6 6 7 7 8 8 9 9 |10 | 10
C 1 1 2 2 3 3 4 4 5 5 6 6 7 7 8 8 9 9 |10 | 10
D 1 1 2 2 3 3 4 4 5 5 6 6 7 7 8 8 9 9 10 | 10
E 11 | 11|12 |12 | 13 | 13| 14 | 14 | 15 | 15 | 16 | 16 | 17 | 17 | 18 | 18 | 19 | 19 | 20 | 20
F 11 | 11|12 |12 | 13 | 13| 14 | 14 | 15 | 15 | 16 | 16 | 17 | 17 | 18 | 18 | 19 | 19 | 20 | 20
G 11 | 11 | 12 | 12 | 13 | 13 | 14 | 14 | 15 | 15 | 16 | 16 | 17 | 17 | 18 | 18 | 19 | 19 | 20 | 20
H 11 | 11 | 12 | 12 | 13 | 13 | 14 | 14 | 15 | 15 | 16 | 16 | 17 | 17 | 18 | 18 | 19 | 19 | 20 | 20
| 21 | 21 | 22 | 22 | 23 | 23 | 24 | 24 | 25 | 25 | 26 | 26 | 27 | 27 | 28 | 28 | 29 | 29 | 30 | 30
J 21 | 21 | 22 | 22 | 23 | 23 | 24 | 24 | 25 | 25 | 26 | 26 | 27 | 27 | 28 | 28 | 29 | 29 | 30 | 30
K 21 | 21 | 22 | 22 | 23 | 23 | 24 | 24 | 25 | 25 | 26 | 26 | 27 | 27 | 28 | 28 | 29 | 29 | 30 | 30
L 21 | 21 | 22 | 22 | 23 | 23 | 24 | 24 [ 25 | 25 | 26 | 26 | 27 | 27 | 28 | 28 | 29 | 29 | 30 | 30
M 31 | 31 |32 | 32|33 |33 |34 (3435|3536 |36 |37 |37 |38 38|39 |39|40]40
N 31 | 31 |32 | 32|33 |33 |34 (3435|3536 |36 |37 |37 |38 38|39 |39|40]40
0 31 | 31 |32 |32 |33 |33 |34 (3435|3536 |36 |37 |37 |38 |38 |39 | 39|40 ]| 40
P 31 | 31 | 32 | 32 | 33 | 33 | 34 | 34 [ 35 | 35|36 |36 |37 | 37 | 38 | 38 |39 | 39 [ 40 | 40

DRD2 Negative Tango constructs

Figure 51. 384-well DNA plate for calcium precipitation transfection. Tango constructs are
transferred from 96-well plates into 384-well plates in the above layout. Green wells (Columns 1-2)
are DRD2-transfected wells as assay control. m (Columns 3-4) have no DNA as negative
controls (background). Grey wells (Columns 5-24) are for Tango constructs, each construct is

transfected in 8 wells as highlighted in a block. In this setting, one 96-well DNA plate will need two

384-well plates, therefore, the entire GPCRome experiment requires a total of eight 384-well plates.
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I |® [m [m

—

- |0 |z |Z

Medium alone

v
100 nM Quinpirole

Samples (default 10 uM)

Figure 52. 384-well drug plate layout for stimulation. Column 1 receives 100 nM quinpirole, while
Column 2 receives medium only (DMEM + 1% dFBS) to serve as “DRD2 basal”. Columns 3 and 4
receive medium only to serve as background activity. For the rest of the plate, odd numbered
columns receive medium (DMEM + 1% dFBS) and even numbered columns receive test sample
(prepared in DMEM + 1% dFBS). Therefore, each Tango constructs has 4 sample wells and 4 basal

wells. Results are expressed as fold of average basal for each construct.
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[File Search View Select Calculate
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Figure 53. Navigator interface. This software readily calculates activation (%) relative to positive
control as well as relative to baseline. Compound structures, number of plates and compounds tested
per assay, and calculated values for every receptor/compound pair can be viewed on the main

screen.
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Alternatively, to calculate and report these values, we also use the Navigator software (custom made
and developed in-house by the Molecular Modeling Laboratory, College of Pharmacy, UNC at Chapel
Hill). The Navigator takes raw ouput files in Excel sheets and calculates relative activation as indicated

above. A screen shot of the Navigator interface is shown in Figure 53.

2.7.6. Representative figures. As a proof of concept, we screened three compounds (LSD, Rimonabant,
and Fluoxetine) against 143 GPCRs (non-orphan, non-olfacotry GPCRs) at final concentration of 1 uM.
Results (fold of baseline) are reported below in Figure 54. Representative GPCRome screening with

ergotamine is shown in Figure 55.
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Figure 54. Sample parallel primary screening for 143 non-orphan non-olfactory GPCRs using B-arrestin

recruitment assay (Tango). Activity is reported as Response (fold stimulation over baseline) for LSD

(blue), rimonabant (red), and fluoxetine (green).
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Fig 55. GPCRome screening with ergotamine (ERG) at 1, 3, and 10 uM. The assay control is 100 nM
quinpirole at DRD2. Results were reformatted from a recent paper (172).
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2.8. BRET-based transducerome assays

2.8.1. Introduction: G Protein Coupled Receptors (GPCRs) are membrane proteins that transduce

extracellular signals to the intracellular environment through the activation of a heterotrimeric
complex consisting of an a-subunit (Go) and a dimerized pair of  and y subunits (Ggy). Upon receptor
activation by an agonist, the receptor mediates an exchange of Guanosine Diphosphate (GDP) for a
Guanosine Triphosphate (GTP) in the G4 subunit, leading to dissociation from the receptor/Gq/Gg,
complex and subsequent activation of downstream effectors by these G proteins. Traditionally,
GPCRs have been classified partially by the set of Go proteins activated by the receptors. These are
grouped into families based on the similarity of their downstream effector pairings (Table 32). The
degree to which one receptor may activate one or multiple species of G proteins is of considerable
physiological importance, as different cellular contexts, containing different G protein complements,
may produce markedly different responses following the activation of the same receptor. Because of
the similarity of signaling pathways within G protein families, the ability to differentiate relative
specific efficacies has been fraught with complications. Moreover, the different cell types used in
functional assays can produce different responses, depending on whether the full complement of the
effector pathway is intact. For example, the Adenosine 2a receptor (Aza) can couple effectively to
Golr, but measuring its stimulation of cAMP production depends on the presence of adenylyl cyclase V
(173), which is not present in all cell types (e.g. HEK293, Fig 56). Reconstitution of this complete
effector pathway allows for a functional Gof readout, but requires a priori knowledge of these

relevant details.
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Table 32. G-protein alpha subunits and their primary effectors

G-protein o subunits Primary effector pathways

Ggq, G11, G14, G1s Activation of PLC/Trio/P63RhoGEF
Gi1, Gio, Gi3, G; Inhibition of Adenylyl Cyclases

Gs long, Gs short, Goir Activation of Adenylyl Cyclases
G12, G13 Activation of Rho/Rac GTPases

HEK293 AG,AGo;AGAG11AG1,AG 5
-~ A2A + AC2

= 2500-

s -~ A2A + AC5
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Figure 56. Adenosine 2A (A;a) mediated Gs-cAMP production signaling in HEK293 cells lacking Gs, Gg,
G12 family G-proteins (174) requires Adenylyl Cyclase 5 (AC5). Gs-cAMP production was measured using
GloSensor cAMP method.

282



A Coelenterazine 400a

OH—O—OH

N N

hV Energy Transfer

GFP fluorescence

Activation

Fig 57. (A) Colenterazine 400a is oxidized to produce luminescence at 400 nm. (B) This wavelength
excites the fluorophore GFP? which emits a fluorescent signal at 510 nm. (C) An active GPCR
facilitates the exchange of GDP for GTP in its Ga subunit, leading to the dissociation of the Gapy and
the subsequent activation of their effectors. (D) Labeling the heterotrimeric subunits with the
luciferase and GFP? allows measuring the association of the inactive trimer, and the dissociation as a

proxy for GPCR-mediated activation.
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Fig 58. (A) rLuc was inserted at positions in the Gu subunit (green) most proximal to the c-terminus of
the G, subunit (burgundy), which is fused to GFP2. (B) Function and dynamic range of the BRET pairs
were assayed using the human Neurotensin 1 receptor (NTSR1). (C) Dynamic range measured as the
change in BRET following receptor activation was used to assess the optimal construct (greatest
improvement over the current published standard).
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2.12. Multidrug Resistance Transporter (MDR-1) assay.
Main equipment: FlexStation Il (Molecular Devices, Sunnyvale, CA)
Assay buffer: Dulbecco’s PBS, 10 mM Glucose

Protocol: The MDR assay protocol is adapted from PubChem BioAssay ID 377

(http://pubchem.ncbi.nlm.nih.gov/assay/assay.cgi?aid=377)

2.12.1. MDR assay Background: Assays for modulation of MDR activity are performed using Caco-2
cells, a cultured line derived from human colonic epithelium. The assay relies on the fluorescent dye
calcein an an indicator. Lipophilic pro-dye calcein acetoxymethyl ester (Calcein-AM) is not
fluorescent, and easily gets across the plasma membrane, entering cells by passive diffusion. Calcein-
AM is then converted by cellular esterases into highly fluorescent calcein, which is negatively charged
and stays inside the cell. MDR can actively transport calcein-AM, but not fluorescent calcein, out of
the cells; therefore intracellular fluorescent calcein would be low. Hihger MDR activity leads to lower
fluorescence. Compounds that compete with calcein-AM for MDR will prevent the removal of
calcein-AM from cells, leading to increased fluorescence. Therefore, fluorescence intensity can be

used to estimate interaction between compounds and MDR (185-189).

2.12.2. MDR assay procedure: The assay monitors the time-dependent increase in calcein
fluorescence in live cells in 96 well plates. This is carried out using a FlexStation Il fluorimeter
(Molecular Devices). Cells are seeded into glass-bottom 96-well plates one day before assay (80,000
cells per well). On the day of the assay, the medium is removed and replaced with 50 pl of D-PBS, 10
mM glucose containing no additional compound (negative control), test compound (25 uM), or
reference compound (cyclosporin A) (25 uM). The cells are incubated for 30 min at 37°C, and then the
instrument adds calcein-AM to the cells (500 nM final concentration). The instrument monitors
fluorescence over a 4-min period and calculates the slope of the fluorescence increase. All
compounds are assayed in quadruplicate and each assay contains wells with no test compound
(negative control) and wells with 25 uM cyclosporin A, an efficient MDR inhibitor as a positive
control. Results for test compounds are calculated from the slope of the fluorescence increase and

are normalized so the value from untreated cells is 0% and the value for cyclosporin A is 100%.
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This assay has several features that make it ideal for initial screening of compounds for interaction
with MDR. Because the assay is carried out in live cells, compounds must diffuse across lipid bilayers
to interact with MDR sites on the cytoplasmic face of the protein. This is similar to the situation in
vivo, where compounds must diffuse into the cytoplasm where they interact with MDR. Similarly, the
assay provides a means for assessing not only interactions with MDR but also partitioning across cell

membranes and thus hydrophobicity.

Although this assay is excellent for initial screening, users should be aware that the assay has several
drawbacks. i) The assay does not distinguish between MDR substrates and inhibitors. Both will give
similar signals in the assay because they prevent the transport of calcein-AM. ii) Some compounds
may give spurious results by inhibiting the esterases that convert calcein-AM to calcein. Finally, (iii)
activity depends on the cytoplasmic concentration of the compounds. For a compound that is an
MDR substrate, this concentration depends on the rate of diffusion across the plasma membrane and
the rate at which MDR pumps the compound out of the cells. At steady state, the cytoplasmic
concentration will be lower than the extracellular concentration, but it cannot be measured easily.
Consequently, this assay is not the best choice for determining half-maximal concentrations for

interacting compounds.

2.12.3. Data process. Fluorescence instensity is exported and analyzed in Prism 5.0 uising non-linear

least-squares curve fitting.

2.12.4. Representative figures
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Figure 71. Representative data from an MDR inhibition assay.
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2.13. Histone Deacetylase (HDAC) inhibition assay.
Main equipment: FlexStation Il (Fluorescence plate reader) (Molecular Devices, CA)
Assay buffer: 50 mM Tris HCI, 137 mm NaCl; 2.7 mM KCl, 1 mM MgCl;, pH 8.0

Main reagent: The HDAC assay protocol was adapted from BioMol Fluor de Lys assay system

(Plymouth Meeting, PA)

2.13.1. General Assay Procedure. To identify potential inhibitors of HDAC, we utilize the fluorimetric
Fluor de Lys HDAC Assay Kit from Biomol as instructed by the manufacturer. Similar procedures have
been modified for high throughput screening assays (190-193). Briefly, 4X dilutions of test compound
or reference compound (trichostatin A) are prepared (final assay concentrations span from 0.1 nM to
10 uM) in Assay Buffer, and 12.5 pl are added to the wells of a 96-well plate (particular to this assay;
Biomol). Nuclear extracts containing HDAC activity (procured from Biomol) are diluted to 4X and 12.5
ul are added to the wells containing test or reference compound (each concentration assayed in
triplicate). The samples are incubated at room temperature for 10 min to equilibrate the
temperature. Then, 25 pul of 2X Fluor de Lys HDAC substrate (final HDAC substrate concentration is
typically a value between one half its apparent Kv and the apparent Kw; for HDAC1 a concentration of
50 uM is used, for HDAC6 a concentration between 10 and 30 uM is used) are added to each well.
Deacetylation of the substrate, which generates a product that can be made fluorescent, is allowed
to proceed for 30 min. Next, the reactions are stopped and the fluorescence of the deacetylated
product is developed by adding 50 pul of 2X Assay Developer and incubating at room temperature for
15 min. Finally, fluorescence is read on a FLEXStation Il plate reader (Molecular Devices) (excitation

350-380 nm, emission 440-460 nm).

2.13.2. Data processing. Raw data (RFUs) representing deacetylated substrate fluorescence is plotted
as a function of the logarithm of the molar concentration of the test or reference compound. Non-
linear regression of the normalized (to the fluorescence measured in the absence of HDAC inhibitor
and test compound) raw data is performed in Prism 5.0 using the built-in three parameter logistic

model describing competitive inhibition (one-site):
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2.13.3. Representative figures.
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Figure 72. Representative HDAC 1 inhibition curves (upper) and HDAC 6 inhibition in the absence and

presence of 10 uM compounds (bar graph, lower)
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2.14. Monoamine Oxidase (MAO) A and B assays.
Main equipment: FlexStation Il (Fluorescence plate reader) (Molecular Devices, CA)
Main reagent: Monoamine A and B Detection Kit from Cell Technology (Mountain View, CA)

2.14.1. Background. Monoamine oxidase (MAOQ) is a flavin-containg enzyme that catalyses the
oxidation of amine-containing neurotransmitters such as serotonin, norepinephrine, epinephrine,
and dopamine to yield the corresponding aldehydes. MAO has two isoforms, MAO A and MAO B.
They exhibit different specificities to substrates and inhibitor selectivities. MAO A acts preferentially
on serotonin and norepinephrine and is inhibited by clorgyline. MAO B acts preferentially on 2-
phenylethylamine and benzylamine and is inhibited by deprenyl and pargyline. Several fluorescence-
based screening assays have been developed over the years (194-198) to screen for inhibitors or to

measure MAO activities.

We use the MAO A and B Detection Kit from Cell Technology for Monoamine A and B enzyme assays.
The assay system utilizes a non-fluorescent proprietary substrate to detect H,0; released from the
conversion of the MAO substrate (Benzylamine for MAO A and Tyramine for MAO B) to its aldehyde.
The reaction of H,0; with the non-fluorescent substrate is catalyzed by peroxidase in 1:1
stoichiometry to produce a fluorescent product with emission at 590 — 600 nm and excitation at 530

—571 nm.

2.14.2. Assay procedure. The MAO A and B assays were performed in 96-well plates according to
manufacturer’s instructions. In brief, samples (test drugs and controls) are added to designated
wells, followed by reaction cocktail containing reaction buffer, non-fluorescent substrate for H,0;,
HRP, and substrate for MAO A or B. The reactions are allowed to proceed for 30 minutes at room
temperature in the dark. At the end of the 30-minute incubation period, plates are read in the

FlexStation Il (Molecular Devices, CA) using excitation 570 nm and emission at 590 nm.

2.14.3. Data processing. Fluorescence intensity is exported and analyzed in Prism v 5.0 uising non-

linear least-squares curve fitting.

2.14.4. Representative figures
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Figure 73. Representative curves for MAO A activity in the presence of clorgyline and pargyline

(upper) and bar graph showing MAO A activity in the presence of 10 uM different test compounds

(lower).
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2.15. PKC activity assay

Main equipment: FlexStation Il (Fluroescence plate reader) (Molecular Devices, CA)

Main reagent: Omnia Ser/Thr Recombinant Kit 8 (#KNZ2081) from Invitrogen (Carlsbad, CA)
PKC isoforms: purchased from Invitrogen or Sigma (St. Louis, MO)

2.15.1. Background. Protein Kinase C (PKC) has 12 isoforms and is classed into three groups
(conventional PKCs, Novel PKCs, and Atypical PKCs) based on their requirement of activators (Calcium
ion lipids). Conventional PKC isoforms (a, BI, Bll, and y) require calcium, DAG, and phospholipid as
activators; novel PKC isoforms (9, €, 1,0, and p) require DAG but not calcium; atypical PKC isoforms ({
and 1) require neither DAG nor calcium. We use Invitrogen’s PKC assay kit (Kinase Activity Assay Kit,
KNZ2081, aka The Omnia(R) Ser/Thr Recombinant Kit 8) for PKC inhibitor screening assays. The assay
uses a Ser/Thr containing peptide substrate conjugated with the chelation-enhanced fluorophore
(CHEF) 8-hydro-5-(N,N-dimethylsulfonamido)-2-methylquinoline (Sox). Phosphorylation of the
peptide substrate results in Mg?* chelation and formation of an ion-ion interaction bridge between
the Sox moiety and phosphate group, leading to an increase in fluorescence at 485 nm when being

excited at 360 nm.

2.15.2. Assay procedure. PKC kinase activity assays are performed in 96-well plates (1/2 area and low
protein binding surface) according to the manufacturer’s suggested procedure. In brief, a master
reaction mix is made with the following components: assay buffer, peptide substrate, ATP, DTT,
calcium and/or lipid activator (use buffer for atypical PKC isoforms), and aliquotted to corresponding
wells; this is followed by addition of drug working solutions (samples) or buffer (as negative control)
or known inhibitors (as positive control). The mixture is warmed up in the FlexStation to 30°C for
about 10 min. The reaction starts when PKC isoform is added, and plates are read every minute for

60 min, with excitation at 360 nm and emission at 485 nM.

2.15.3. Data analysis. Fluorescence intensity increases over time. Intensity values are exported
when the total activity reaches a plateau (or at the 30 min point) and analyzed in Prism v 5.0 using

non-linear least-squares curve fitting.
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2.15.4. Representative figures.
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Figure 74. Time course of PKC activity in the absence and presence compounds (10 uM).
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2.16. Checkpoint Kinase 2 (CHK2) assay

Main equipment: FlexStation Il (Fluorescence plate reader) (Molecular Devices, Sunnyvale, CA)
Main reagent: Omnia Ser/Thr Recombinant Kit 3 (#KNZ1031) from Invitrogen (Carlsbad, CA)
CHK2 enzyme (#PV3367) was purchased from Invitrogen.

2.16.1. Background. CHK2 is one of the Ser/Thr kinases phosphorylated and activated by upstream
signaling apparatus (ATM and ATR) in response to DNA damage. Along with CHK1, CHK2 plays a
critical role in determining cellular responses to DNA damage. Inhibitors for kinases like CHK2 could

represent novel anticancer therapies.

We use Invitrogen’s Kinase Activity Assay Kit (#KNZ1031, Omnia Ser/Thr Recombinant Kit 3) to
measure CHK2 activity (199-201). The Omnia® Kinase assay uses a Ser/Thr-containing peptide
substrate conjugated with the chelation-enhanced fluorophore (CHEF) 8-hydro-5-(N,N-
dimethylsulfonamido)-2-methylquinoline (Sox). Phosphorylation of the peptide sbustrate results in
Mg?* chelation and formation of an ion-ion interaction between the Sox moiety and phosphate

group, leading to an increase in fluorescence at 485 nm when being excited at 360 nm.

2.16.2. Assay procedure. The PKC kinas activity assays are performed in 96-well plates (1/2 area and
low protein binding surface) according to the manufacturer’s suggested procedure. In brief, a master
reaction mix is made with the following components: assay buffer, peptide substrate, ATP, DTT,
calcium and/or lipid activator (use buffer for atypical PKC isoforms), and aliquotted to corresponding
wells; drug working solutions (test samples) or buffer (as negative control) or known inhibitors (as
positive control) are added, and the mixture is warmed up in the FlexStation to 30°C for about 10
min. The reaction starts when the PKC isoform is added, and plates are read every minute up to 60

min, with excitation of 360 nm and emission of 485 nM.

2.16.3. Data analysis. Fluorescence intensity increases over time. Intensity values are exported when
the total activity reaches a plateau (or at the 30 min point) and analyzed in Prism v 5.0 uising non-

linear least-squares curve fitting.

2.16.4. Representative figures
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Figure 75. Representative figures for CHK2 kinase activity kinetics (upper) and percentage inhibition

(lower).
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2.17. Functional assays with human a3p4 and a4p2 nAChRs — 8¢Rb* efflux assay

2.17.1. Background. Nicotinic acetylcholine receptors (nAChRs) are ligand-gated ion channels,
different from G protein-coupled muscarinic acetylcholine receptors (mAChRs). Each nAChR contains
five subunits symmetrically forming a pore; each subunit has four transmembrane domains with both

intracellular N- and C-terminus.

2.17.2. Assay procedure. Agonist and antagonist activities of PDSP compounds on nAChRs are
assessed by measuring 8RB* efflux in HEK293 cells stably expressing nAChRs as described previously
(5, 6). In brief, aliquots of cells in the selection growth medium are plated into Poly-D-Lysine coated
24-well plates. The plated cells are grown at 37°C for 18 to 24 h to reach 70-95% confluence. The
cells are then incubated in growth medium (0.5 ml/well) containing 8RBCI (2 uCi/ml) for 4 h at 37°C.
This loading mixture is then aspirated, and the cells are washed four times with HEPES buffer (15 mM
HEPES, 140 mM NacCl, 2 mM KCI, 1 mM MgS04, 1.8 mM CaClz, 11 mM Glucose, pH 7.4; 1 ml/well).
One ml of buffer, with or without agonists, is then added to each well. After incubation for 2 min, the
assay buffer is collected and the amount of 8Rb* in the buffer is determined. Cells are lysed by
adding 1 ml of 100 mM NaOH to each well, and the lysate is then collected for determination of the
amount of 8Rb* in the cells at the end of the efflux assay. Radioactivity of assay samples and lysates
is measured by liquid scintillation counting. The total amount of Rb* loaded (cpm) is calculated as
the sum of the assay sample and the lysate of each well. The amount of 8Rb* efflux is expressed as a
percentage of 8Rb* loaded. Stimulated #Rb* efflux is defined as the difference between efflux in

presence of nicotinic agonists and basal efflux measured in the absence of agonists.

2.17.2.1. Primary functional assay. The primary functional assay is carried out with Rb* efflux
experiments. For assessing agonist activity, 4 concentrations of a test PDSP compound, 0.1, 1, 10 and
100 pM, are applied. Agonist activity is scaled as % of the stimulation by 100 uM nicotine. If a PDSP
test compound shows a concentration-dependent activation, or shows 25% stimulation at any
concentration, it is progressed to the secondary functional assay for agonist activity. For assessing
antagonist activity, 4 concentrations of a test PDSP compound, 0.1 1, 10 and 100 uM, are applied in

the presence of 100 uM nicotine. Antagonist activity is scaled as % inhibition of the 8Rb* efflux
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stimulated by 100 uM nicotine. If a PDSP test compound shows a concentration-dependent
inhibition, and shows more than 50% of inhibition at 100 uM, it is progressed to the secondary
functional assay for antagonist activity. All efflux assays are performed in quadruplicate. Nicotine is

included in assays to define 100% agonist activity as well as to serve as a control.

2.17.2.2. Secondary functional assay. The secondary functional assay is carried out with 8Rb* efflux
experiments. For assessing agonist activity, 8 concentrations of a test PDSP compound are applied.
Agonist activity is scaled as % of stimulation by 100 uM nicotine. For assessing antagonist activity, 8
concentrations of a test PDSP compound are applied in the presence of 100 uM nicotine. Antagonist
activity is scaled as % inhibition of the 8Rb* efflux stimulated by 100 uM nicotine. All efflux assays
are performed in quadruplicate. Nicotine is included in assays to define 100% agonist activity as well

as to serve as a control.

2.17.3. Data analysis. Radioactivity (com/well) is exported and analyzed in Prism 5.0 by nonlinear

least-squares regression to estimate ECsp or ICsp values.

2.17.4. Representative figures
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Figure 76. Representative figures of agonist activity at nAChRs
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Figure 67. Representative figures of antagonist activity at nAChRs.
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Table 34. Complete list of targets and corresponding available functional and radioligand binding
assays at PDSP. 3H or '2°| is for available radioligand binding assays. A checkmark (V) indicates that
the functional assay is available: Gq = Calcium mobilization or Inositol phosphate accumulation assay;
Gi or Gs = split luciferase CAMP biosensor assay; B-arrestin = GPCR mediated arrestin translocation
assay; “Other Assay” indicates target-specific assays as detailed in the main text as indicated in the
specific section; “TBO” indicates assays under development or verification or optimization. Many
assays can be developed upon request. BRET assays are being developed and will be made available

for the PDSP when they are fully optimized.

*DREADD = Designer Receptors Exclusively Activated by Designer Drugs.

Target Available assays at PDSP (new system) Note
(Receptor name) | Binding | Gq | Gior Gs | B-arrestin | BRET
5-HT receptors
5-HT1a 3H v v
5-HT1s 3H v v
5-HTp 3H v v
5-HT4e 3H v v
5-HT1¢ v '
5-HTza 3H ' v
5-HT2s 3H ' v
5-HT,c (INI) 3H v Vv
5-HTac (VGI) 3H v Vv
5-HT,c (VGV) 3H v Vv
5-HT,c (VNV) 3H v Vv
5-HTac (VSV) 3H v Vv
5-HT; 3H
5-HT, 3H Vv Vv
5-HTsa 3H Vv Vv
5-HTs 3H Vv Vv
5-HT7a 3H v v
5-HTss
5-HT7»
Acetylcholine (Muscarinic) receptors
M 3H v v
M, 3H v v
M3 3H v v
My 3H v v
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Target Available assays at PDSP (new system) Note
(Receptor name) | Binding | Gq Gior Gs | R-arrestin BRET
Ms 3H v v
Acetylcholine (Muscarinic) DREADDs
M1 DREADD* 3H Vv DREADD
M, DREADD 3H i\ DREADD
Ms DREADD 3H Vv Vv DREADD
M4, DREADD 3H i\ ' DREADD
MsDREADD 3H V' DREADD
GsDREADD 3H V' ) DREADD
Ahesion class GPCRs
ADGRA1 GPR123
ADGRA2 GPR124
ADGRA3 GRP125
ADGRB1 BAI1
ADGRB2 BAI2
ADGRB3 BAI3
CELSR1 ADGRC1
CELSR2 ADGRC2
CELSR3 ADGRC3
ADGRD1 GPR133
ADGRD2 GPR144
ADGRE1 EMR1
ADGRE2 EMR2
ADGRE3 EMR3
ADGRE4P EMR4, GPR127
ADGRE5 CD97
ADGRF1 GPR110
ADGRF2 GPR111
ADGRF3 GPR113
ADGRF4 GPR115
ADGRF5 GPR116
ADGRG1 GPR56
ADGRG2 GPR64
ADGRG3 GPR97
ADGRG4 GPR112
ADGRG5 GPR114
ADGRG6 GPR126
ADGRG7 GPR128
ADGRL1 LPHN1
ADGRL2 LPHN2
ADGRL3 LPHN3
ADGRL4 ELTD1
ADGRV1 GPR98
Adrenergic receptors
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Target Available assays at PDSP (new system) Note

(Receptor name) | Binding | Gq Gior Gs | R-arrestin BRET
Ol1A 3H v Vv
olL1B 3H v v
Ol1p 3H v Vv
Ol 3H Vv V'
Ol2B 3H v Vv
Olzc 3H Vv '
31 125I \ v
i3, 3H ) Vv
B3 125l \ v
Adenosine receptors
Aq 3H \ v
Ao 3H ) TBO
Mouse Aja 3H v
Azs 3H ) TBO
A; 3H TBO
Angiotensin Il receptors
AT, 3H \ v
AT, 3H TBO
Apelin receptor
Apelin | [ [ v
Bile Acid receptors
GPBA | [ [ v
Bombesin receptors
BB: \ \'
BB, \ \'
BB,, mouse V'
BB3 \ \'
Bradykinin receptors
B1 v
B v v
Calcitonin receptors
CT TBO Calcitonin receptor
CT-like TBO CT-like receptor
Calcium sensing receptors
Cas )
GPRC6 TBO
Cannabinoid receptors
CB; (rat brain) 3H
CB; 3H \ v
CB; 3H \ v
GPR18 TBO Orphan
GPR55 v Orphan
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Target Available assays at PDSP (new system) Note
(Receptor name) | Binding | Gq Gior Gs | R-arrestin BRET
GPR119 TBO Orphan
Chemokine receptors
CCR1 TBO
CCR2 TBO
CCR3 TBO
CCR4 v
CCR5 TBO
CCR6 v
CCR7 TBO
CCRS8 TBO
CCR9 TBO
CCR10 TBO
CXCR1 \
CXCR2 \
CXCR3 TBO
CXCR4 \
CXCR5 TBO
CXCR6 '
ACKR3 ' CXCR7, CMKOR1,
GPR159
CX3CR1 '
XCR1
CCRL1
CCRL2
Cholecystokinin receptors
CCK1 ' '
CCK2 ' TBO
Complement peptide receptors
C3a \
C5al TBO
C5a2 TBO
Corticotropin-releasing factor receptors
CRF4, 3H v TBO CRHR1
CRF; 3H v TBO CRHR2
Dopamine receptors
D 3H Vv Vv
D, 3H v v
Ds 3H TBO v
D4 3H v v
Ds 3H v v
Endothelin receptors
ETa | | v
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Target Available assays at PDSP (new system) Note
(Receptor name) | Binding | Gq Gior Gs | R-arrestin BRET
ETs TBO
Estrogen receptor
GPER \ \ | TBO
Formylpeptide receptors
FPR1 v
FPR2/ALX v
FPR3 v
Free fatty acid receptors
FFA1 v v
FFA2 TBO
FFA3 TBO
FFA4 \ GPR120
GPR42 TBO Orphan
Frizzled receptors
FZD1
FZD2
FZD3
FZD4
FZD5
FZD6
FZD7
FZDS8
FZD9
FZD10
SMO 3H
GABAB receptors
GABAB1
GABAB2
Galanin receptors
GAL; \
GAL; \
GAL; \
Ghrelin receptor
Ghrelin 3H | v | v
Glucagon receptors
GHRH \
GIP
GLP-1 v v
GLP-2 TBO
Glucagon TBO
Secretin v

Glycoprotein receptors
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Target Available assays at PDSP (new system) Note
(Receptor name) | Binding | Gq Gior Gs | R-arrestin BRET
FSH TBO
LH TBO
TSH TBO
Gonadotrophin-releasing hormone receptors
GnRH1 v
GnRH; TBO
Histamine receptors
Hi 3H \ v
H, 3H, 125I \ v v
Hs 3H Vv v
Ha 3H v
Hydroxycarboxylic acid receptors
HCA, TBO GPR81
HCA; 3H v \ GPR109A
HCA; TBO GPR109B
Kisspeptin receptor
Kisspeptin ‘ ‘ TBO
Leukotriene receptors
BLT, \
BLT, TBO
CysLTy '
CysLT, TBO
OXE TBO
FRP2/ALX '
Lysophospholide (LAP) receptors
LPA; \
LPA; \
LPA; TBO
LPA, TBO
LPAs \
LPAg TBO
Lysophospholipid (S1P) receptors
S1P, \
S1P, \
S1Ps3 \
S1P, TBO
S1Ps TBO
Melanin-concentrating hormone receptors
MCH; \
MCH, \
Melanocortin receptors
MC, \ v v
MG, TBO
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Target Available assays at PDSP (new system) Note
(Receptor name) | Binding | Gq Gior Gs | R-arrestin BRET
MGC; v v TBO
MCs v \
MCs v \
Melatonin receptors
MT; v \
MT, v \
Metabotropic Glutamate receptors
mGlu; 3HTBO \ TBO
mGlu; 3H Vv TBO
mGlus 3H Vv TBO
mGlug 3HTBO v TBO
mGlus 3H \ TBO
mGlus 3H v
(rat brain)
mGlue 3H v TBO
mGluy 3HTBO TBO
mGlug 3HTBO v TBO
Motilin receptor
Motilin \ \ v
Neuromedin U receptors
NMU1 '
NMU2 '
Neuropeptide FF receptors
NPFF1 TBO
NPFF2 TBO
Neuropeptide S receptor
NPS \
Neuropeptide W/Neuropeptide B receptor
NPBW; v \
NPBW, v \
Neuropeptide Y receptors
Y1 \
Y, \
Ya \
Ys TBO
Ye TBO
Neurotensin receptors
NTS1 3H \ \
NTS2 3H \
Opioid receptors
8 (DOR) | 3H | v v
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Target Available assays at PDSP (new system) Note
(Receptor name) | Binding | Gq Gior Gs | R-arrestin BRET
K (KOR) 3H v v
i (MOR) 3H v v
NOP 3H Vv v
MRGPRX1 ' Orphan
MRGPRX2 ' ' Orphan
MRGPRX3 TBO Orphan
MRGPRX4 v v Orphan
Orexin receptors
OX1 v
OX; v
Oxoglutarate
Oxoglutarate ‘ \ v TBO
P2Y receptors
P2Y; \ v
P2Y, v \
P2Y, v \
P2Ys \ \
P2Yg TBO Orphan
P2Y1o TBO Orphan
P2Y11 \ \
P2Y1, \
P2Y13 \
P2Y14 \
Parathyroid hormone receptors
PTH1 '
PTH2 TBO
QRFP receptor
QRFP \ \ \ v GPR103
Platelet-activating factor receptor
PAF | 3H | v | v
Prokineticin receptors
PKR; TBO PROKR1 (GPR73a)
PKR; TBO PROKR2 (GPR73b)
Prolactin-releasing peptide receptor
PrRP \ \ \ TBO GPR10
Prostanoid receptors
DP; TBO PTGDR
DP, \ PTGDR2
EP; 3H \ PTGER1
EP, 3H \ PTGER2
EP3 3H \ PTGER3
EP, 3H \ PTGER4
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Target Available assays at PDSP (new system) Note
(Receptor name) | Binding | Gq Gior Gs | R-arrestin BRET
FP v PTGFR
IP1 v PTGIR
TP v TBO TBXA2R
Protease-activated receptors
PAR; \ TBO
PAR; TBO
PAR; TBO
PARs TBO
Relaxin family peptide receptors
RXFP1 v TBO
RXFP; v TBO
RXFP3 v TBO
RXFP4 v TBO
Somatostatin receptors
SST: \
SST, \
SST; \
SST, \
SSTs v \
Succinate receptor
Succinate ‘ ‘ ‘ ‘ TBO GPR91
Tachykinin receptors (Neurokinin receptors)
NK1 \ \
NK; \ \
NKs \ \
Thyrotropin-releasing hormone receptors
TRH; TBO
TRH, TBO
Trace amine receptor
TA, ‘ ‘ ‘ ‘ v
Urotensin receptor
uT | [ [ v
Vasopressin and Oxytocin receptors
Via 3H \ \
Vi 3H v Vv
\' 3H \ \
oT 3H \ \
VIP and PACAP receptors
PAC, TBO ADCYAP1R1
VPAC, \ PVR2
VPAC2 \ VIPR1

Class A orphan GPCRs

CMKLR1

v
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Target Available assays at PDSP (new system) Note
(Receptor name) | Binding | Gq Gior Gs | R-arrestin BRET
GPR1 TBO
GPR3 TBO
GPR4 i\ TBO
Mouse GPR4 TBO
GPR6 TBO
GPR12 TBO
GPR15 TBO
GPR17 TBO
GPR18 TBO
GPR19 TBO
GPR20 TBO
GPR21 TBO
GPR22 TBO
GPR25 TBO
GPR26 TBO
GPR27 TBO
GPR31 TBO
GPR32 TBO
GPR33 TBO
GPR34 TBO
GPR35 v
GPR37 TBO
GPR37L1 TBO
GPR39 v
GPR42 FFAR1L
GPR45 TBO
GPR50 TBO
GPR52 TBO
GPR55 v
GPR61 TBO
GPR62 TBO
GPR63 TBO
GPR65 Vv TBO
Mouse GPR65 TBO
GPR68 v Vv TBO
Mouse GPR68 TBO
GPR75 TBO
GPR78 TBO
GPR79
GPR82 TBO
GPR83 TBO
GPR84 TBO
GPR85 TBO
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Target Available assays at PDSP (new system) Note
(Receptor name) | Binding | Gq Gior Gs | R-arrestin BRET

GPR87 TBO

GPR88 Vv TBO

GPR101 TBO

GPR119 TBO

GPR132 TBO

GPR135 TBO

GPR139 TBO

GPR141 TBO

GPR142 TBO

GPR146 TBO

GPR148 TBO

GPR149 TBO

GPR150 TBO

GPR151 TBO

GPR152 TBO

GPR153 TBO

GPR156 TBO

GPR157 TBO

GPR158 TBO

GPR160 TBO

GPR161 TBO

GPR162 TBO

GPR171 TBO

GPR173 TBO

GPR174 TBO

GPR176 TBO

GPR182 TBO

GPR183 TBO EBI2
LGR4 GPR48
LGR5 GPR49
LGR6
MAS1 \

MAS1L TBO

MRGPRD TBO

MRGPRE TBO

MRGPRF TBO

MRGPRG TBO

MRGPRX1 v

MRGPRX2 v v

MRGPRX3 TBO

MRGPRX4 v v

P2RY8 TBO

P2RY10 TBO
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Target Available assays at PDSP (new system) Note
(Receptor name) | Binding | Gq Gior Gs | R-arrestin BRET

TAAR2 TBO GPR58
TAAR3 GPR57
TAAR4P

TAARS TBO

TAARG6 TBO

TAARS8 TBO GPR102
TAAR9 TBO

Class B orphan GPCRs

GPR56 TBO

GPR64 TBO

GPR97 TBO

GPR110 TBO

GPR113 TBO

GPR114 TBO

GPR115 TBO

GPR116 TBO

GPR123 TBO

GPR124 TBO

GPR125 TBO

GRP126 TBO

GPR128 TBO

GPR133 TBO

GPR144 TBO

GPR157 TBO

Class C orphan GPCRs

GPR156 TBO

GPR158 TBO

GPRC5A TBO

GPRC5B TBO

GPRC5C TBO

GPRC5D TBO

GPRC6A TBO

Opsin receptors

OPN1LW
OPN1IMW

OPN1SW
Rhodopsin

OPN3 TBO

OPN4

OPN5 TBO GPR136

Other 7TM receptors
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GPR107

GPR137

OR51E1

GPR136/GPR164

TPRA1

GPR175

GPR143

TBO

GPR157
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Table 34. PDSP targets other than 7-TMs.

Other targets Binding Functional assays Note
nAChRs
a2R2 3H (%5Rb* efflux assay) Section 2.17
a2l4 3H Assays conducted
a3R2 3H at PDSP
03R4 3H (*°Rb* efflux assay) subcontractor
04R2 3H (2°Rb* efflux assay) Georgetown Univ.
a4R4 3H
04RB2 (Rat Brain) 3H
a2R2 3H
o7 3H
Imidazoline receptors
11 (rat brain) 3H
12 (rat brain) 3H
GABA channels
GABAA al 3H, BZP
GABAA a2 3H, BZP
GABAA a3 3H, BZP
GABAA a5 3H, BZP
GABAA a6 3H, BZP
GABAA (rat brain) 3H, BZP
GABAB (rat brain) 3H
lon channels
hERG K+ 3H TI* Flux and PatchXpress Section 2.9
Section 2.10
Ca?* (rat brain) 3H
Cavl.2, human 3H
Na+ site Il 3H
Transporters
DAT 3H Neurotransmitter Transporter assay Section 2.11
NET 3H
SAT 3H
VMAT1
VMAT2 3H
Sigma receptors
Sigma 1 3H
(Guinea Pig)
Sigma 1, human 3H
Sigma 2 (PC12) 3H
Sigma 2, human 3H

Glutamate channels
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Other targets Binding Functional assays Note
NMDA (rat brain) 3H
AMPA (rat brain) 3H
PCP (rat brain) 3H
Kainate 3H
(rat brain)
NR1 (rat brain) 3H
NR2B (rat brain) 3H
Other targets
MDR1 (Caco-2)
PKCal 3H Fluorimetric, Omnia Ser/Thr Recombinant Secton 2.15
PKCP | 3H assay kits from Invitrogen
PKCB Il 3H
PKCy 3H
PKCo 3H
PKCe 3H
PKCn
PKCC
PKCt
CHK2 Fluorimetric, Omnia Ser/Thr Recombinant
assay kits from Invitrogen
PBR (rat brain) 3H
HDAC Fluorimetric, BioMol Fluor de Lys assay | Section 2.13
MAO A Fluorimetric, MAO detection kit Section 2.14
MAO B Fluorimetric, MAO detection kit
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