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DiscoveRx previously introduced a protein-protein interaction system using enzyme frag-
ment complementation that provides a robust, HTS friendly format for monitoring the 
interaction of activated GPCRs and β-arrestin.  To date, DiscoveRx has applied this tech-
nology to generate over 170 pre-validated human cell lines.  More recently, the coupling 
of mouse and rat GPCRs in the arrestin signaling pathway has been investigated.  A 
systematic analysis of the chemokine receptor family and their respective mouse and 
human ligands revealed distinct efficacy and pharmacology differences as demonstrated 
by the dramatic differences in the ability of the ligands to activate both mouse and 
human receptors.  Several ligands were found that provided no cross-functionality.  By 
contrast, one mouse ligand was found to act as a super-agonist on the corresponding 
human receptor.  Over 80 ortholog GPCR cell lines have now been developed using the 
PathHunter β-Arrestin platform to support ongoing drug development programs and to 
expand the role of Arrestin screening in cross-species compound validation.

Figure 2.  PathHunter β-Arrestin cells expressing human (A) and murine (B) Chemokine (C-C motif) 
Receptor 2 (CCR2) were treated with CCL2 agonists.  Murine CCL2 is a partial agonist for human 
CCR2 compared to human CCL2, while the opposite is true for murine CCR2.  In this case, the 
human CCL2 is a partial agonist compared to the murine CCL2.

Figure 3.  PathHunter β-Arrestin cells expressing human (A & C) and murine (B & D) Chemokine 
(C-C motif) Receptor 5 (CCR5) were treated with CCL3 and CCL4 agonists.  Human CCL3 is a partial 
agonist for murine CCR5, but both species of ligand are full agonists for the human CCR5.  CCL4 
ligand showed full agonist activity on both the human and murine CCR5 cell lines.

Figure 4.  PathHunter β-Arrestin cells expressing human (A) and murine (B) Chemokine (C-C 
motif) Receptor 8 (CCR8) were treated with CCL1 ligand.  The efficacy of murine CCL1 for the 
human CCR8 receptor is much higher than the efficacy of the human CCL1.  Thus, the murine CCL1 
behaves as a “super” agonist at the human CCR8 receptor.  At the same time, the human CCL1 
shows little, if any, efficacy for the murine CCR8.  A similar effect is seen with CCR9.

Figure 5 .  PathHunter β-Arrestin cells expressing human (A & C) and murine (B & D) Chemokine 
(C-C motif) Receptor 3 (CCR3) were treated with CCL24 and CCL2 agonists.  Human CCL2 appears to 
be a partial agonist for human CCR3, compared to human CCL24, but shows a very weak efficacy 
for murine CCR3.  Murine CCL2 has little or no measurable effect on either species of receptor.
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Figure 1.  PathHunter β-Arrestin GPCR Assays provide a novel, non-imaging approach for measur-
ing GPCR activation in live cells.  The PathHunter system combines engineered clonal cell lines, vali-
dated for stable GPCR receptor expression and optimal assay performance with chemiluminescent 
PathHunter Detection Reagents.  This system results in a simple, homogeneous gain-of-signal assay 
that can be run in only a few hours on any standard benchtop luminometer.
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PathHunter β-Arrestin clonal cell lines co-expressing the Arrestin-EA fusion protein 
and a human chemokine GPCR receptor fused to the ProLink™ tag were exposed 
to a human derived agonist as well as a corresponding murine derived agonist.  
Conversely, cell lines stably expressing the murine ortholog GPCR target were also 
exposed to the same agonists.  

For all 384-well assays, 5,000 cells per well were seeded in 20 μL of cell plating (CP) 
reagent and incubated at for 48 hours at 37°C, 5% CO2 prior to running the PathHunter 
assay.

5 μl of 5X human (    ) and murine (   ) test compound was then added to the cells 
and incubated for 90 minutes at 37°C.

13 μl of PathHunter Detection Reagents was added and the plates were incubated 
for 90 minutes at room temperature.  Data was read on a multimode plate reader 
(chemiluminescence) and analyzed using GraphPad Prism® 4.
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GPCR Family
Adenosine
Adenosine
Adrenoreceptor
Anaphylotoxin
Apelin
Bombesin
Cannabinoid
Cannabinoid
Chemokine
Chemokine
Chemokine
Chemokine
Chemokine
Chemokine
Chemokine
Chemokine
Chemokine
Chemokine
Chemokine
Chemokine
Chemokine
Chemokine
Chemokine
Chemokine
Chemokine
Cholecystokinin

GPCR Family
Class A Orphan
Corticotropin
Dopamine
Dopamine
Dopamine
Dopamine
Endothelin
Endothelin
Formylpeptide
Galanin
Galanin
Ghrelin
Glucagon
Glucagon
KISS1-Derived
Leukotriene
Lysophospholipid
Lysophospholipid
Lysophospholipid
Lysophospholipid
Lysophospholipid
Lysophospholipid
Melanin
Melanocortin
Melanocortin
Melanocortin

GPCR Family
Neuropeptide Y
Neuropeptide Y
Opioid
Opioid
Opioid
Opioid
Orexin
P2Y
Platelet-Activating
Prokineticin
Prokineticin
Prostanoid
Prostanoid
Prostanoid
Serotonin
Somatostatin
Somatostatin
Somatostatin
Succinate Receptor
Tachykinin
Urotensin
Vasopressin &
Vasopressin &
VIP & PACAP
VIP & PACAP

GPCR Target
mADORA2B
mADORA3
mADRA1B
mC5AR1
mAGTRL1
mBRS3
mCNR1
mCNR2
mCCR1
mCCR2
mCCR3
mCCR4
mCCR5
mCCR6
mCCR7
mCCR8
mCCR9
mCCR10
mCMKLR1
mIL8RB (CXCR2)
mCX3CR1
mCXCR3
mCXCR4
mCXCR5
mCXCR6
mCCKAR

GPCR Target
mGPR1
mCRHR1
mDRD5
rDRD1
mDRD5
rDRD5
mEDNRA
mEDNRB
mFPR1
mGALR1
mGALR2
mGHSR1a
mGCGR
mGLP1R
mKISS1R
mLTB4R
mEDG1
cEDG5
mEDG5 (pool)
rEDG5
sEDG5
mEDG6
mMCHR1
mMC3R
mMC4R
mMC5R

GPCR Target
mNPY1R
mNPY2R
mOPRD1
mOPRK1
mOPRM1
rOPRM1
mHCRTR1
mP2RY12
mPTAFR
rPROKR1
rPROKR2
mCRTH2 (mGPR44)
rCRTH2 (rGPR44)
mPTGIR
mHTR2A
mSSTR2
mSSTR3
mSSTR5
cSUCNR1
mTACR1
mUTSR2
mAVPR2
mOXTR
mADCYAP1R1
mVIPR1

Coupling Status
Gs
Gi
Gq
Gi
Gi
Gq
Gi
Gi
Gi
Gi
Gi
Gi
Gi
Gi
Gi
Gi
Gi
Gi
Gi
Gi
Gi
Gi
Gi
Gi
Gi
Gq

Coupling Status

Gs
Gs
Gi
Gs
Gs
Gq

Gi, Gq, & Gs
Gq
Gi

Gi & Gq
Gq
Gs
Gs
Gq

Gi & Gq
Gi
Gs
Gs
Gs
Gs
Gi
Gi
Gs
Gs
Gs

Coupling Status
Gi

Gi & Gq
Gi
Gi
Gi
Gi
Gq
Gi

Gi & Gq
Gq & Gs
Gi & Gq

Gi
Gi
Gs
Gi
Gi
Gi
Gi

Gs & Gq
Gq
Gs

Gi & Gq
Gs & Gq

Gs

Note:  m = mouse; c = canine; r = rat


