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SelectScreen™ Cell-based GPCR Profiling Service: Rapid 
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Figure 1 – GeneBLAzer® and Tango™
Assay Technologies

SelectScreen™ Service

Figure 4 – H1 and H2 Agonist Titrations

• SelectScreen™ GPCR Cellular Profiling Service provides profiling of compounds against a diverse panel of GPCRs.

• Compound screening can be performed in either agonist or antagonist mode.

• SelectScreen™ GPCR Cellular Profiling can identify compounds that selectively activate or inhibit different GPCR 
family members.

Results and Conclusions

Figure 4:  The agonists were tested in a 10 point titration 
to determine activation efficiency.  The cells were incubated 
for 5 hours at 37°C in the presence of half log serial diluted 
compounds. The plate was then loaded at room 
temperature for 2 hours with the fluorescent, ratiometric 
beta-lactamase substrate, LiveBLAzer™-FRET B/G.  Beta-
lactamase response ratios are calculated by taking the 
blue:green ratio of stimulated cells and dividing by the 
blue:green ratio of unstimulated cells. Histamine has low 
nanomolar EC50 values for both H1 and H2 receptors.  
Dimaprit dihydroxychloride had an EC50 of 15.5 nM on H2 
and shows no activation of H1.

Figure 2 – Current SelectScreen™ Panel

Figure 6 – H1 and H2 Antagonist Titrations

G Protein-Coupled Receptors (GPCRs) represent the 
largest validated target market for drug discovery 
research, and as more drugs are developed targeting 
members of this integral membrane protein superfamily, 
they have become the core of modern medicine.  As the 
pace of drug discovery has increased and pipelines have 
thinned, the need for drug discovery companies to 
supplement their internal efforts has also increased.  
Recognizing this demand, Invitrogen developed the 
SelectScreen™ Cellular GPCR Profiling service.  This 
service uses our ever expanding catalog of validated, 
functional GPCR cellular assays developed with two 
distinct assay platforms.  The GeneBLAzer® GPCR cell 
lines and Tango™ GPCR cell lines are assayed in a division 
arrested or cryopreserved format to deliver a rapid turn 
around time.  Each assay is run with strict plate-based 
quality control protocols to verify that the assay 
performance is as expected. In this poster, we will provide 
example data illustrating the quality of results one can 
expect from our SelectScreen™ Cellular GPCR Profiling 
Service.

Abstract

Figure 1: GeneBLAzer® cell lines have been developed 
by Invitrogen to speed GPCR research and drug 
discovery.  The cell lines consist of a cAMP response 
element (CRE) upstream of the beta-lactamase gene for 
use with Gs coupled receptors, an NFAT response element 
upstream of the beta-lactamase gene for use with Gq
coupled receptors, and either Gqi5, Gqo5, or Gα15 stably 
integrated into the NFAT response element cell lines for 
use with Gi/o coupled receptors.  Parental cell lines have 
been built in Jurkat, CHO, or HEK backgrounds.  

The Tango™ GPCR Assay System is a proprietary platform 
based upon ligand binding to a specific G protein-coupled 
receptor (GPCR) that triggers desensitization, a process 
mediated by the recruitment of protease-tagged arrestin 
proteins to the activated receptor. The protease-tagged 
arrestin cleaves a protease site fused to the C-terminus of 
the GPCR, releasing a non-native transcription factor. This 
transcription factor immediately enters the nucleus, thus 
bypassing additional signaling intermediates. There, the 
transcription factor directly regulates transcription of a 
beta-lactamase reporter construct, which is measured 
upon addition of the live-cell substrate. 

Figure 6:  Antagonists were tested in a 10 point titration 
to determine inhibition efficiency.  The cells were 
incubated for 30 min at 37°C in the presence of serial 
diluted antagonist, an EC80 concentration of Histamine 
was added to each well and the plates were incubated for 
an additional 5 hr at 37°C. The plate was then loaded at 
room temperature for 2 hours with the fluorescent, 
ratiometric beta-lactamase substrate, LiveBLAzer™-FRET 
B/G.  Beta-lactamase response ratios are calculated by 
taking the blue:green ratio of stimulated cells and dividing 
by the blue:green ratio of unstimulated cells.  Triprolidine 
has an IC50 of 5.74 nM on H1 and shows no inhibitory 
effects on H2.  Tiotidine has an IC50 of 18.9 nM on H2 and 
shows no effects on H1.

Figure 5: Antagonist mode assays were run with 10,000 
cells per well.  The cells were incubated in the presence of 
antagonist for 30 min at 37°C.  Then an EC80
concentration of control agonist, in this case Histamine, 
was added to each well and the cells were incubated at 
37°C for an additional 5 hours.  The plates were then 
loaded at room temperature for 2 hours with the 
fluorescent, ratiometric beta-lactamase substrate, 
LiveBLAzer™-FRET B/G.  Beta-lactamase response ratios 
are calculated by taking the blue:green ratio of stimulated 
cells and dividing by the blue:green ratio of unstimulated 
cells.  Triprolidine is the control antagonist used for H1 
and Tiotidine is the control for H2 and both demonstrate 
an ~100% inhibition for their respective assays.  

Currently 76 functional GPCR Cell Based Assays in the 
panel + 9 parental cell lines

10 point titrations or single point screening formats

High data quality – control data run on every plate

Utilizes our GeneBLAzer® and Tango™ assay platforms 

Quick 2-3 week turn around time
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Figure 2:  Invitrogen’s SelectScreen™ GPCR Profiling 
Service currently includes 76 targets representing a 
cross section of GPCR families, with most of the GPCRs 
falling into the Class A category of GPCR targets, and a 
smaller number from the Class B category.  Each assay 
has been validated with a known agonist and in most 
cases a known antagonist.  All assays are robust and 
must have a > 0.5 Z’ when run in agonist format and a 
> 0.4 Z’ in antagonist format to become a 
SelectScreen™ assay. 

Figure 3 – H1 and H2 Agonist Panel 
Assay

EC50 = 15.5 nM
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Figure 5 – H1 and H2 Antagonist Panel 
Assay
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Figure 3: Agonist mode assays were run with 10,000 cells 
per well and incubated at 37°C for 5 hours in the presence 
of 10 µM compound.  The plates were then loaded at room 
temperature for 2 hours with the fluorescent, ratiometric 
beta-lactamase substrate, LiveBLAzer™-FRET B/G.  Beta-
lactamase response ratios are calculated by taking the 
blue:green ratio of stimulated cells and dividing by the 
blue:green ratio of unstimulated cells.  Histamine is the 
control for both assays and shows an expected 100% 
activation. Dimaprit Dihydroxychloride, a known selective 
agonist for H2, shows ~85% activation on H2 and no 
significant activation of H1.  None of the compounds tested 
significantly activated the parental cell lines.

Receptor 
Family Assay Cell Line Agonist Antagonist Disease Relevance

Acetylcholine 
(Muscarinic) M1 NFAT-bla CHO-K1 Carbachol Scopolamine Cognition, Alzheimer’s disease, dementia, schizophrenia 

Acetylcholine 
(Muscarinic) M2 bla U2OS Carbachol Scopolamine Cardio, Cognition, Pain

Acetylcholine 
(Muscarinic) M3 NFAT-bla CHO-K1 Carbachol Scopolamine Drug side-effects, COPD 

Acetylcholine 
(Muscarinic) M4

Gqo5-NFAT-bla CHO-
K1 Carbachol DAMP Alzheimer’s and drug side effects

Acetylcholine 
(Muscarinic) M5 NFAT-bla CHO-K1 Carbachol Scopolamine Drug addiction

Adenosine ADORA1 bla U2OS NECA DPCPX cardiac arrhythmia, diabetes, stroke

Adrenoreceptor ADRA1A NFAT-bla CHO-K1 Phenylephrine Prazosin BPH, Stress, Incontinence

Adrenoreceptor ADRA1B NFAT-bla CHO-K1 Phenylephrine Corynanthine Cellular growth and proliferation

Adrenoreceptor ADRA2A bla U2OS UK 14304 Yohimbine Attention Deficit Disorder, drug side effects 

Adrenoreceptor ADRA2A
Gqo5-NFAT-bla CHO-

K1 UK 14304 Yohimbine Attention Deficit Disorder, drug side effects 

Adrenoreceptor ADRB1 CRE-bla CHO-K1 (-)Denopamine CPG-20712A Hypertension, Congestive heart failure

Adrenoreceptor ADRB3 CRE-bla CHO-K1 BRL 37344 ICI-118551 Obesity, diabetes

Bradykinin B1 NFAT-bla CHO-K1 Bradykinin
Bradykinin [D-Arg-O Hyp3 

IgI5 D-IgI7 Oic8] Pain, inflammation, edema, asthma, tumor/angiogenesis, diabetes 

Calcitonin CALCR
CRE-bla Freestyle 

293F sCT sCT(8-32) Diabetes, Anorexia

Calcitonin CALCRL:RAMP1
CRE-bla Freestyle 

293F CGRP CGRP(8-37)
Hypertension, congestive heart failure, pulmonary hypertension, septic 

shock, renal failure

Calcitonin CALCRL:RAMP3
CRE-bla Freestyle 

293F Adrenomedullin ----
Hypertension, congestive heart failure, pulmonary hypertension, septic 

shock, renal failure

Cannabinoid CNR1
Galpha15-NFAT-bla 

CHO-K1 CP-55940 AM251 Pain, appetite regulation, anxiety, depression 

Cannabinoid CNR2 bla U2OS CP-55940 --- Pain, immune system regulation

Chemokine CCR6 bla U2OS Mip3-alpha --- psoriasis, allergic asthma, pancreatic cancer, cell invasion

Chemokine CCR7 bla U2OS Mip3-beta --- Herpes virus, autoimmunity

Chemokine CXCR6 bla U2OS CXCL16 --- HIV, inflammation

Chemokine Like CMKLR1 bla U2OS Chemerin --- Immunodeficiency, Inflammation,Respiratory distress

Cholecystokinin CCKAR NFAT-bla HEK 293T CCK-8 Lorglumide Obesity, Diabetes mellitus, panic disorders, functional dyspepsia

Cholecystokinin CCKBR NFAT-bla HEK293T CCK-8 ---- Acid secretory disorders, anxiety and panic disorders, tumorogenesis

Complement 
Component C5AR1

Galpha15-NFAT-bla 
CHO-K1 C5a --- asthma, inflammation

Corticotropin 
Releasing Factor CRHR1 CRE-bla CHO-K1 CRF Astressin Anxiety, depression, irritable bowel syndrome 

Corticotropin 
Releasing Factor CRHR2 CRE-bla CHO-K1 CRF Astressin Eating disorders, cerebrovascular disease, migraine headaches 

Dopamine D1 CRE-bla CHO-K1 Dihydrexidine R(+)-SCH-23390 Parkinson’s disease, Tourette’s syndrome, Huntington’s chorea 

Dopamine D2
Gqo5-NFAT-bla CHO-

K1 Apomorphine Perphenazine Schizophrenia, Parkinson’s disease 

Endothelin EDNRA NFAT-bla HEK293T ET-1 BQ-123 Cardiovascular, renal cancer 

Endothelin EDNRB NFAT-bla HEK293T ET-1 BQ-788 Unknown

Formyl Peptide-Like FPRL1
Galpha15-NFAT-bla 

CHO-K1 WKYMVM peptide --- Inflammation, amyloidigenic diseases, gastroduodenal disease

Histamine H1 NFAT-bla HEK293T Histamine Triprolidine Allergies 

Histamine H2 CRE-bla HEK293T Histamine Tiotidine Gastric ulcers 

Histamine H3 bla U2OS Methylhistamine Thioperaminde Cognitive impairment, obesity

KiSS1-derived peptide GPR54 (KISS1) NFAT-bla CHO-K1 Metastin (45-54) --- Reproductive maturation, anti-metastasis activity

Leukotriene cysLT2 NFAT-bla CHO-K1 LTD4 --- Inflammatory mediator 

Lysophospholipid EDG3
Galpha15-NFAT-bla 

HEK293T S1P CAY10444 Bradycardia, vasodilatation, angiogenesis 

Lysophospholipid EDG7 NFAT-bla HEK293T LPA VPC32183 Implantation, mammalian reproduction 

Melanin-concentrating 
Hormone GPR24 (MCHR1)

Gqi5-NFAT-bla CHO-
K1 MCH ATC0175 Obesity, depression, anxiety 

Melanocortin MC1R CRE-bla CHO-K1 NDP-alpha-MSH --- Skin cancer, inflammation and skin pigmentation 

Melanocortin MC2R CRE-bla CHO-K1 ACTH (1-24) --- Familial ACTH resistance

Melanocortin MC3R CRE-bla CHO-K1 NDP-alpha-MSH SHU9119 Obesity, hypertension

Melanocortin MC4R CRE-bla CHO-K1 alpha-MSH SHU9119 Obesity, diabetes, erectile dysfunction

Melanocortin MC5R CRE-bla CHO-K1 NDP-alpha-MSH --- Exocrine gland dysfunction 

Melatonin MTNR1B (MT2) bla U2OS Melatonin --- Phase shift circadian rhythms, immune function

Neuromedin U NMUR1 NFAT-bla CHO-K1 NMU-25 --- Smooth muscle contraction

Neuropeptide B/W GPR8 bla U2OS Neuropeptide B-29 --- Obesity

Neuropeptide S NPSR1-A NFAT-bla CHO-K1 Neuropeptide S --- Anxiety, asthma, wakefulness

Neuropeptide S NPSR1-B NFAT-bla CHO-K1 Neuropeptide S --- Anxiety, asthma, wakefulness

Neuropeptide Y NPY2R bla U2OS Neuropeptide Y BIIE 0246 Epilepsy, cognitive decline

Opioid OPRK1 bla U2OS U50488 nor-BP Dihydrochloride CNS, heart

Opioid OPRL1
Gqi5-NFAT-bla 
Freestyle 293F Nociceptin UFP-101 Pain, stress and anxiety management 

Opioid OPRM1 bla U2OS DAMGO beta-funaltrexamine CNS, GI tract

Oprhan GPR119
TREx™ CRE-bla CHO-

K1 AR231453 --- insulin release

Orexin HCRTR1 (OX1) NFAT-bla CHO-K1 Orexin A SB 408124 Obesity

Orexin HCRTR2
Galpha15-NFAT-bla 

CHO-K1 Orexin B --- Narcolepsy 

P2Y P2RY11 NFAT-bla CHO-K1 ATP Suramin Smooth muscle proliferation, neutopenia, leukemia, diabetic nephropathy 

P2Y P2RY2 NFAT-bla CHO-K1 ATP Suramin Cystic fibrosis, chronic bronchitis, smooth muscle proliferation 

P2Y P2RY6 NFAT-bla CHO-K1 UDP Suramin Inflammatory bowel disease, inflammation, atherosclerosis, hearing defects 

Prolactin Releasing 
Peptide GPR10 (PRRP) NFAT-bla CHO-K1 PrRP20 --- Obesity, blood pressure regulation 

Prostanoid TBXA2R (TR) bla U2OS U46619 L655240 diabetic vascular occlusion

Prostanoid PTGDR CRE-bla CHO-K1 PGD2 AH6809 Sleep regulation, asthma, allergies 

Prostanoid PTGER2 CRE-bla CHO-K1 PGE2 AH6809 Relaxation, fertility 

Relaxin RLN3R1 bla U2OS Relaxin-3 --- Anxiety, Obesity

Serotonin HTR1A
Galpha15-NFAT-bla 

CHO-K1 5-CT WAY-100635 Anxiety disorders 

Serotonin HTR7 CRE-bla CHO-K1 5-HT SB269970 schizophrenia-susceptibility factor, anxiety 

Somatostatin SSTR1 bla U2OS SST14 --- Pituitary disorders

Somatostatin SSTR2 bla U2OS SST14 CYN154806 Acromegaly, GEP tumors, Pain, G! tract disorders, epilepsy

Somatostatin SSTR5 bla U2OS SST14 --- Acromegaly

Tachykinin TACR3 (NK3) bla U2OS SSP Frag 6-11 --- Psychoses, schizophrenia, somatic and visceral hyperalgesia

Vasopressin AVPR1A NFAT-bla CHO-K1 dAVP d(CH2)5[Tyr(Me)2]AVP Vasoconstriction, congestive heart failure 

Vasopressin AVPR2 CRE-bla CHO-K1 dDAVP d(CH2)5[Tyr(Et)2]AVP Congestive heart failure 

VIP & PACAP PAC1 CRE-bla CHO-K1 PACAP --- Septic shock, rheumatoid arthritis, Crohn's disease, Parkinson's disease

VIP & PACAP VPAC1 CRE-bla CHO-K1 VIP VIP1 Antagonist Parkinson’s Disease 

VIP & PACAP VPAC2 CRE-bla CHO-K1 VIP --- rheumatoid arthritis, Crohn´s disease, diabetes 


