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Lipid GPCR (EDG) Receptor Screening Library 

8,000 compounds targeting S1P1-5 and LPA1-3; GPR3/6/12 (orphans with some binding 

site similarity), GPR23/GPR92/P2Y5 (LPA4-6) (newly identified LPA receptors) 

Background 

There is significant interest in the EDG class of G-Protein Coupled Receptors as drug targets, 

particularly following the regulatory approval of the S1P1 functional antagonist Fingolimod 

(Gilenya, Novartis 2010 in US, 2011 in Europe).  The compound is the first orally available 

disease-modifying treatment for relapsing-remitting Multiple Sclerosis (MS)1.  Compounds 

with enhanced selectivity are being sought for this indication2–8, with other members of the 

receptor family offering scope for a wide variety of additional indications, including LPA1 

where antagonists are in development for fibrotic diseases (BMS-986020 and SAR100842). 

 S1P   LPA 

The tractability of the receptor class has been demonstrated by an increasing number of 

chemotypes with known activity: currently there are 1,393 compounds across 73 papers in 

ChEMBL9.  Broadly, these may be partitioned into 2 types: lipophilic acid compounds which 

somewhat mimic the endogenous ligands (above) and are presumably orthosteric; and non-

acidic ligands which may be orthosteric or allosteric.  There are also a modest number of 

compounds derived from the acidic ligands where the acidic head-group has been 

successfully replaced with a non-acid.  

A screening library of ~8,000 compounds has been designed based on available and newly 

synthesized compounds from Enamine.  These target the family of 8 EDG receptors (S1P1-

S1P5 and LPA1-3).  The compounds may also be appropriate for screening at GPR3, GPR6 

and GPR12 orphan receptors given some TM bundle binding site similarity10 and/or GPR23, 

GPR92 and P2Y5 given their more recent classification as additional, albeit distinct, LPA 

receptors11.  The compounds have been selected using a combination of ligand-based 

methods including chemical fingerprints, 2D pharmacophores and 3D shape/feature 

matches.  They represent a mixture of compounds for expanding SAR around known 

chemotypes and scaffold hops seeking novelty.  The current set of compounds covers the 

non-acidic classes of ligand, with acidic compounds being designed via a different procedure 

and offered separately.  
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Biological Roles Associated with S1P1-5 and LPA1-3 (EDG1-8) Receptors 

Receptor Biological Roles/Potential Indications 

S1P 
Family 
S1P1-5 

Immune System12, Cancer13–15, Kidney Disease16, Kidney Injury17, Acute Lung 
Injury18, Acute CNS Diseases19, Pain20, Age-Related Macular Degeneration21 and 
Bone Formation/Resorption22. 

S1P1 Multiple Sclerosis (MS)1–8,23–25, Immunosuppression for Transplants26–28, 
Inflammatory Bowel Disease29, Auto-Immune Diabetes30, Diabetic Heart 
Disease31, Bradycardia32, Vasorelaxation33, Cancer34,35, Chemotherapy-Induced 
Painful Peripheral Neuropathy36, Hepatic Injury37,38, Psoriasis39, 
Thrombopoiesis40,41 and Bone Resorption42. 

S1P2 Reviewed43, Autoimmune Disease44 and Immune Response45, Synaptic 
Plasticity46, Seizures47, Diabetes48,49, Kidney Disease50–54, Vascular 
Inflammation55, Abdominal Aortic Aneurysms56, Portal Hypertension57, 
Cholangiocarcinoma58, Chronic Myeloid Leukemia (CML)59, Lymphoma60, Bone 
Resorption42, Fibrosis61, Recovery from Anaphylaxis62,63 and others64–69. 

S1P3 Diabetic Heart Disease31, Hypertension32, Heart Rate and Blood Pressure70–72, 
Aneurysms56, Fibrosis61,73,74, Asthma75, Sepsis-Associated Acute Respiratory 
Distress Syndrome76, Ischemia Reperfusion Injury67,77,78, Inflammatory Dieases79–

83, Post-Traumatic Pain84, Breast Cancer85 and Lung Adenocarcinoma86. 

S1P4 Breast Cancer87,88, Thrombopoiesis40, Vasoconstriction89, Autoimmune 
Diseases90, Viral Infections and Thrombocytopenia91,92. 

S1P5 MS8,93, Monocyte Trafficking94, Brain Endothelial Barrier Function, Inflammatory 
Bowel Disease29, Kidney Disease95, Glioblastomas96 and Prostate Cancer97. 

 

Receptor Biological Roles/Potential Indications 

LPA 
Family 
LPA1-3 
or 
LPA1-6 

Reviews98–100, Cancer101–110, CNS Diseases19,111, Pain112,113, Anxiety114,115, 
Formation of the Nervous System116 and Neurodegenerative Diseases117, Brain 
Penetration118, Spinal Cord Injury119, Development of the Vasculature120, 
Pregnancy Induced Hypertension121, Fertility122 and Reproduction123, 
Atherosclerosis124,125 and Athrombosis126, Bone Formation / Resorption22,127, 
Fibrosis128,129, Asthma130 and Acute Lung Injury131,132 and others133–136. 

LPA1 Lung Fibrosis21,122,137–139, Systemic Sclerosis and Related Fibrotic Diseases122,140, 
Silicosis141, Neurogenesis, Synaptic Plasticity and Anxiety-Related Behaviour142, 
Myelination in the CNS143, Neuropsychiatric Disorders144, Cocaine Addiction145, 
Pain146–149, Inflammation150, Bladder Cancer151, Breast Cancer152,153, Pancreatic 
Cancer154,155, Metastasis156,157, Arthritis158–160, Bone Loss127,161, Obesity-
Associated Metabolic Diseases162, Atopic Dermatitis163, Fetal Hydrocephalus164. 

LPA2 Arthritis159, T-Cell Motility165, Lung Fibrosis166, Gastric Cancer167, Cervical 
Cancer168, Pancreatic Cancer169,170, Radiation Injury171,172, Amelioration of Stress- 
or Aspirin-Induced Stomach Injury173,174 and Diarrhea175. 

LPA3 Cancer154,155,168,176–181, Inflammation and Reproductive Biology182, Pain147,149, 
Scleroderma140, Pregnancy Induced Hypertension183, Silicosis141, and 
Erythropoiesis184. 
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Library Profile 

 

Activity Distribution of Training Set 

The total number of unique compounds with activity better than 1uM is 1,393 of which 870 

are acidic and 523 are non-acidic.  Publications detailing the non-acidic ligands are 

cited6,91,92,185–211 and formed the basis for the library design via a combination of ligand-

based selection methods.  Acidic compounds were also included in the analysis but only one 

yielded any matches; a structure-based selection has been performed for these instead and 

is available separately (see below). 

The library profile is shown (red) versus marketed drugs (grey) and the two endogenous 

ligands (black) as benchmarks.  These plots demonstrate a good balance of properties, with 

the distributions consistently within the envelope of marketed drugs and generally quite 

left-shifted.  This suggests head-room for the optimization of the compounds whilst 

remaining within drug-like ranges.  The main exception to this is the cLogP distribution 

which is towards the upper end of typical ranges due to the more lipophilic nature of the 

known ligands – something that is probably not a surprise given that they are ligands for a 

class of lipid receptors. 

  

0

200

400

600

800

1000

1200

1400

1275 445 125 340 247 137 74 119

S1P1
(EDG1)

S1P2
(EDG3)

S1P3
(EDG5)

S1P4
(EDG6)

S1P5
(EDG8)

LPA1
(EDG2)

LPA2
(EDG4)

LPA3
(EDG7)

Non-Acids

Acids



 
 
 

 
Please request SDF at libraries@enamine.net or info@nquix.com! 

 

4 
 

 

Molecular Weight 
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Hydrogen Bond Acceptor Count 
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Heavy Atom Count 
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The selected compounds map to >140 actives across a range of different chemotypes and 

cover ~60% of the 242 known actives passing NQuiX substructural and property filters. 

 

Example known active molecules yielding matches within the Enamine collections 

Further Information 

A second library of ~250 compounds has been designed targeting the orthosteric site of 

S1P1 based on high-throughput docking of acidic moieties to an optimized form of the 

available crystal structure (3V2Y)212.  These compounds are available on an exclusive or 

semi-exclusive basis.  Crystal structures for the LPA1 receptor have been solved very 

recently (4Z34, 4Z35, 4Z36)213 and are being used for a second structure-based selection.  

Further custom libraries can be designed on request targeting orthosteric or allosteric sites 

as required.  Please contact NQuiX for details (info@nquix.com).  

mailto:info@nquix.com
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Example Selections  

 

The S1P3 allosteric agonist ML249/CYM 5541 (EC50=72-132nM) surrounded by a selection of 

compounds from the library. 

 

LPA1 antagonists192,196 surrounded by a selection of compounds from the library.  
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