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SAFETYscan In Vitro Pharmacological Profiling Services Highlights: 

 � Save resources by identifying potential adverse events before expensive animal studies or clinical trials

 � Reach actionable data faster by reducing false positives with functional readouts

 � Improve data quality with mechanism of action data from antagonist and agonist modes

SAFETYscan™ 
In Vitro Pharmacological Profiling Services 
Functional Data for Improved Off-Target Liability Testing 

Designed for lead optimization and safety profiling, DiscoverX’s SAFETYscan 

in vitro pharmacological profiling services improve off-target liability 

testing. We offer functional assays with human targets for safety screening, 

improving upon traditional rodent-based binding assays. Our Safety47™ 

panel includes the targets recommended by major pharmaceutical 

companies for safety profiling1. Assessing the specificity of lead compounds 

early in development using highly relevant and predictive assays allows 

more informed decisions about compound safety, ultimately leading to the 

development of safer and more effective drugs.

1 Bowes et al., Nature Reviews, 11: 909-922 (2012)

Family Gene Symbol Target Readout
GPCR
Adenosine ADORA2A ADORA2A Calcium 

Adrenergic

ADRA1A ADRA1A Calcium 
ADRA2A ADRA2A cAMP
ADRB1 ADRB1 cAMP
ADRB2 ADRB2 cAMP

Cannabinoid
CNR1 CB1 cAMP
CNR2 CB2 cAMP

Cholecystokinin CCKAR CCK1 Calcium 

Dopamine
DRD1 D1 cAMP
DRD2S D2S cAMP

Endothelin EDNRA ETA Calcium 

Histamine
HRH1 H1 Calcium 
HRH2 H2 cAMP

Muscarinic

CHRM1 M1 Calcium 
CHRM2 M2 cAMP
CHRM3 M3 Calcium 

Opioid and  
Opioid-Like

OPRD1 OPRD1 cAMP
OPRK1 OPRK1 cAMP
OPRM1 OPRM1 cAMP

Serotonin

HTR1A 5HT1A cAMP
HTR1B 5HT1B cAMP
HTR2A 5HT2A Calcium 
HTR2B 5HT2B Calcium 

Vasopressin AVPR1A AVPR1A Calcium 

Kinases

TK

LCK LCK KINOMEscan® 
INSR INSR KINOMEscan 
VEGFR2 VEGFR2 KINOMEscan 

AGC ROCK1 ROCK1 KINOMEscan 

Family Gene Symbol Target Readout
Transporters

Dopamine SLC6A3 DAT Neurotransmitter 
uptake

Norepinephrine SLC6A2 NET Neurotransmitter  
uptake

Serotonin SLC6A4 SERT Neurotransmitter  
uptake

Ion Channels
GABA Channel GABRA1 GABAA Membrane potential

Serotonin Channel HTR3A 5-HT3 Calcium flux

Ca2+ Channel CACNA1C Cav1.2 Calcium flux

K+ Channel
KCNH2 hERG Thallium flux

KCNQ1 KvLQT1/
minK

Thallium flux

Na+ Channel SCN5A Nav1.5 Membrane potential

Glutamate Channel GRIN1/
GRIN2B

NMDAR 
1/2B

Calcium flux

Nicotinic Channel CHRNA4/
CHRNB2

nAChR 
(a4/b2)

Calcium flux

Nuclear Receptors

Steroid Nuclear 
Receptors

AR AR Nuclear translocation
GR GR Protein interaction

Non-Kinase Enzymes

AA Metabolism
COX1 COX1 Enzymatic activity
COX2 COX2 Enzymatic activity

Monoamine and 
Neurotransmitter

AChE AChE Enzymatic activity
MAOA MAO-A Enzymatic activity

Phosphodiesterases
PDE3A PDE3A Enzymatic activity
PDE4D2 PDE4D2 Enzymatic activity
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Inhibition of Cyclooxygenase COX2 by reference 
compounds. 

Optimized Assays Validated with Reference Compounds

Data Analysis Made Easy with Comprehensive Reports

Inhibition of Serotonin (5-Hydorxytryptamine) HTR2B signaling by 
reference compounds. 
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Functional Assays with Human Targets

Learn more about SAFETYscan™ In Vitro Pharmacological Profiling Services at discoverx.com/safetyscan
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Figure 1: Control  dose response curves for the 72 Safety44 Panel  Assays 

Data shown was normalized to the maximal and minimal response observed in the presence of control ligand 
and vehicle respectively.   

Results: Control curves 

NECA Agonist SCH 442416 Antagonist A61603 Agonist Tamsulosin hydrochlorideAntagonist
ADORA2A EC50 (uM) 0.029967 ADORA2A IC50 (uM) 0.032645 ADRA1A EC50 (uM) 0.000138 ADRA1A IC50 (uM) 0.00097

UK 14,304 Agonist Yohimbine HCl Antagonist Isoproterenol Agonist Betaxolol hydrochlorideAntagonist
ADRA2A EC50 (uM) 0.000305 ADRA2A IC50 (uM) 0.17507 ADRB1 EC50 (uM) 0.00663 ADRB1 IC50 (uM) 0.06744

Isoproterenol Agonist ICI 118,551 Antagonist Vasopressin Agonist SR 49059 Antagonist
ADRB2 EC50 (uM) 0.008608 ADRB2 IC50 (uM) 0.006795 AVPR1A EC50 (uM) 0.003351 AVPR1A IC50 (uM) 0.002618

CCK-8 Agonist SR 27897 Antagonist Acetylcholine Agonist Pirenzepine Antagonist
CCKAR EC50 (uM) 3.81E-05 CCKAR IC50 (uM) 0.009221 CHRM1 EC50 (uM) 0.025062 CHRM1 IC50 (uM) 0.055005

Reference Compound Control Curves - GPCRs

1e-5 0.0001 0.001 0.01 0.10
-25

0

25

50

75

100

NECA
ADORA2A

Max = 106.1   Slope = 1.018 
Min = -5.562   EC50 = 0.02997
R2 = 0.9887

1e-5 0.0001 0.001 0.01 0.10
-25

0

25

50

75

100

SCH 442416
ADORA2A

Max = 105   Slope = 2.733 
Min = 4.036   IC50 = 0.03265
R2 = 0.9569

1e-7 1e-6 1e-5 0.0001 0.001

0

50

100

A61603
ADRA1A

Max = 103   Slope = 1.727 
Min = -23   EC50 = 0.000138
R2 = 0.9751

1e-6 1e-5 0.0001 0.001 0.01

0

25

50

75

100

Tamsulosin hy drochloride
ADRA1A

Max = 99.29   Slope = 2.561 
Min = -4.4   IC50 = 0.0009705
R2 = 0.9918

1e-7 1e-6 1e-5 0.0001 0.001

0

25

50

75

100

UK 14,304
ADRA2A

Max = 100   Slope = 0.7921 
Min = 2.821   EC50 = 0.0003052
R2 = 0.9753

0.0001 0.001 0.01 0.10 1

0

25

50

75

100

Yohimbine HCl
ADRA2A

Max = 97.86   Slope = 0.6469 
Min = -4.03   IC50 = 0.1751
R2 = 0.9747

0.0001 0.001 0.01 0.10 1

0

25

50

75

100

Betaxolol hy drochloride
ADRB1

Max = 101.7   Slope = 1.079 
Min = 7.365   IC50 = 0.06744
R2 = 0.982

1e-6 1e-5 0.0001 0.001 0.01

0

25

50

75

100

Isoproterenol
ADRB1

Max = 102.8   Slope = 2.093 
Min = -0.06956   EC50 = 0.00663
R2 = 0.9919

1e-6 1e-5 0.0001 0.001 0.01

0

25

50

75

100

SR 49059
AVPR1A

Max = 100.3   Slope = 1.895 
Min = 1.833   IC50 = 0.002618
R2 = 0.9927

1e-6 1e-5 0.0001 0.001 0.01

0

25

50

75

100

Vasopressin
AVPR1A

Max = 101.6   Slope = 1.489 
Min = -0.9664   EC50 = 0.003351
R2 = 0.9936

1e-6 1e-5 0.0001 0.001 0.01

0

25

50

75

100

Isoproterenol
ADRB2

Max = 109.2   Slope = 2.207 
Min = -0.1058   EC50 = 0.008608
R2 = 0.9975

1e-5 0.0001 0.001 0.01 0.10

0

25

50

75

100

ICI 118,551
ADRB2

Max = 101.4   Slope = 2.115 
Min = 11.33   IC50 = 0.006795
R2 = 0.987

1e-5 0.0001 0.001 0.01 0.10

0

25

50

75

100

Acety lcholine
CHRM1

Max = 95.51   Slope = 3.299 
Min = -1.396   EC50 = 0.02506
R2 = 0.9963

1e-5 0.0001 0.001 0.01 0.10

0

25

50

75

100

Pirenzepine
CHRM1

Max = 99.66   Slope = 2.075 
Min = 1.434   IC50 = 0.055
R2 = 0.9934

1e-7 1e-6 1e-5 0.0001 0.001

0

25

50

75

100

CCK-8
CCKAR

Max = 103.4   Slope = 0.8638 
Min = -8.273   EC50 = 3.807e-5
R2 = 0.9939

1e-5 0.0001 0.001 0.01 0.10

0

25

50

75

100

SR 27897
CCKAR

Max = 99.46   Slope = 3.179 
Min = 6.836   IC50 = 0.009221
R2 = 0.992

Confidential 19 2/14/2017 

Figure 2: Summary of  Percent Response for compound(s) tested in Safety44 Panel 

Results: test compound(s) 

Replicate 1 Replicate 2 Average Replicate 1 Replicate 2 Average
ADORA2A Agonist 3.3 4.1 3.7 53.6 64.8 59.2
ADORA2A Antagonist 3.8 4.6 4.2 80.4 97.3 88.8

ADRA1A Agonist 18.5 22.4 20.5 55.1 66.6 60.8
ADRA1A Antagonist 48.0 58.1 53.1 43.5 52.6 48.1
ADRA2A Agonist 64.1 77.5 70.8 31.5 38.1 34.8
ADRA2A Antagonist 37.3 40.2 38.8 84.2 101.9 93.0

ADRB1 Agonist 0.8 0.9 0.8 18.3 22.2 20.3
ADRB1 Antagonist 26.3 31.8 29.0 74.2 89.8 82.0
ADRB2 Agonist 50.6 61.2 55.9 -0.1 -0.2 -0.2
ADRB2 Antagonist 13.8 16.7 15.3 76.6 92.7 84.7

AVPR1A Agonist 55.3 66.9 61.1 34.4 41.6 38.0
AVPR1A Antagonist 48.9 59.2 54.0 -4.2 -5.1 -4.7

CCKAR Agonist 72.0 87.1 79.6 -5.7 -7.0 -6.4
CCKAR Antagonist 20.5 24.8 22.6 6.2 7.5 6.9

CHRM1 Agonist 16.1 19.5 17.8 11.5 13.9 12.7
CHRM1 Antagonist 9.0 10.9 10.0 84.7 102.4 93.6
CHRM2 Agonist 74.0 89.6 81.8 59.6 72.2 65.9
CHRM2 Antagonist 25.2 30.5 27.9 41.6 50.4 46.0
CHRM3 Agonist 89.3 108.0 98.7 -6.4 -7.8 -7.1
CHRM3 Antagonist 30.9 37.4 34.2 22.8 27.5 25.2

CNR1 Agonist 34.9 42.2 38.6 60.5 73.2 66.8
CNR1 Antagonist 69.1 83.6 76.4 35.1 42.4 38.8
CNR2 Agonist 7.8 9.4 8.6 35.5 42.9 39.2
CNR2 Antagonist 26.0 31.4 28.7 78.2 94.6 86.4
DRD1 Agonist 3.1 3.8 3.5 42.2 51.1 46.6
DRD1 Antagonist 48.6 50.1 49.4 38.3 46.3 42.3

DRD2S Agonist 88.0 106.5 97.3 37.2 45.0 41.1
DRD2S Antagonist 55.9 67.6 61.7 69.1 83.6 76.4
EDNRA Agonist 22.5 27.2 24.8 44.3 53.6 48.9
EDNRA Antagonist 51.1 61.8 56.5 69.6 84.2 76.9

HRH1 Agonist 22.5 27.2 24.9 10.2 12.4 11.3
HRH1 Antagonist 2.6 3.1 2.9 50.3 60.9 55.6
HRH2 Agonist 10.9 13.2 12.0 47.1 57.0 52.1
HRH2 Antagonist -4.2 -5.1 -4.6 54.8 66.4 60.6

HTR1A Agonist -4.3 -5.2 -4.7 43.6 52.8 48.2
HTR1A Antagonist 54.9 66.4 60.7 -1.8 -2.2 -2.0
HTR1B Agonist 53.5 64.7 59.1 89.1 107.8 98.4
HTR1B Antagonist 14.5 17.5 16.0 55.9 67.6 61.8
HTR2A Agonist 46.3 56.0 51.1 26.9 32.6 29.7
HTR2A Antagonist 1.7 2.1 1.9 10.3 12.5 11.4
HTR2B Agonist 55.9 67.6 61.8 49.9 60.4 55.1
HTR2B Antagonist 32.9 39.8 36.3 26.9 32.6 29.7
OPRD1 Agonist 34.3 41.5 37.9 47.0 56.9 52.0
OPRD1 Antagonist 27.2 33.0 30.1 7.8 9.4 8.6
OPRK1 Agonist 21.7 26.2 23.9 47.8 57.9 52.9
OPRK1 Antagonist -8.8 -10.7 -9.8 47.1 57.0 52.0

OPRM1 Agonist 29.8 36.0 32.9 7.9 9.5 8.7
OPRM1 Antagonist -5.2 -6.3 -5.8 38.6 46.7 42.6

GPCRs

DiscoverX Gene Symbol Assay Mode 

Test Cmpnd A Test Cmpnd B
10 uM 10 uM

% Response % Response

 � Easy to interpret data summary and E/IC50 curves

 � Heatmap highlights potential adverse events

 � Enable efficient decision making for lead selection 
or SAR analysis
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