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Introduction

Reactome is open-source, open access, manually curated and peer-reviewed pathway database. Pathway annotations 
are authored by expert biologists, in collaboration with Reactome editorial staff and cross-referenced to many 
bioinformatics databases. A system of evidence tracking ensures that all assertions are backed up by the primary 
literature. Reactome is used by clinicians, geneticists, genomics researchers, and molecular biologists to interpret the 
results of high-throughput experimental studies, by bioinformaticians seeking to develop novel algorithms for mining 
knowledge from genomic studies, and by systems biologists building predictive models of normal and disease 
variant pathways. 
The development of Reactome is supported by grants from the US National Institutes of Health (P41 HG003751), 
University of Toronto (CFREF Medicine by Design), European Union (EU STRP, EMI-CD), and the European 
Molecular Biology Laboratory (EBI Industry program).
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Fatty Acids bound to GPR40 (FFAR1) regulate insulin secretion ↗

Stable identifier: R-HSA-434316

Compartments: cytosol, plasma membrane

Fatty acids augment the glucose triggered secretion of insulin through two mechanisms: intracellular metabolism and 
activation of FFAR1 (GPR40), a G-protein coupled receptor. Based on studies with inhibitors of G proteins such as 
pertussis toxin FFAR1 is believed to signal through Gq/11. Binding of free fatty acids by FFAR1 activates the 
heterotrimeric Gq complex which then activates Phospholipase C, producing inositol 1,4,5-trisphosphate and 
eventually causing the release of intracellular calcium into the cytosol. From experiments in knockout mice it is 
estimated that signaling through FFAR1 is responsible for about 50% of the augmentation of insulin secretion 
produced by free fatty acids.
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FFAR1 binds fatty acids ↗

Location: Fatty Acids bound to GPR40 (FFAR1) regulate insulin secretion

Stable identifier: R-HSA-400434

Type: binding

Compartments: plasma membrane, extracellular region

Free fatty acid receptor 1 (FFAR1), also known as GPR40, is a G-protein coupled receptor located in the plasma 
membrane of pancreatic beta cells. FFAR1/GPR40 binds medium and long chain free fatty acids (free fatty acids 
having more than 12 carbon groups).

Followed by: FFAR1:FFAR1 ligands activate Gq
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FFAR1 binds rosiglitazone ↗

Location: Fatty Acids bound to GPR40 (FFAR1) regulate insulin secretion

Stable identifier: R-HSA-9732527

Type: binding

Compartments: plasma membrane, extracellular region

Free fatty acid receptor 1 (FFAR1, aka GR40) is a G-protein coupled receptor that plays an important role in glucose 
homeostasis. Fatty acid binding to FFAR1 increases glucose-stimulated insulin secretion. FFA1 is found in high 
concentrations in the pancreas and the brain. 
 
Both preclinical and clinical studies have demonstrated that activation of FFAR1 improves glycaemic control by 
stimulating glucose-dependent insulin secretion. Rosiglitazone is an anti-diabetic drug of the thiazolidinedione class. 
Like other thiazolidinediones, rosiglitazone acts via activation of peroxisome proliferator-activated receptors 
(PPARs), specifically PPARγ. FFAR1 has also been shown to mediate responses to antidiabetic drugs of the 
thiazolidinedione class (Kotarsky et al. 2003). 
 
Attempts to develop new FFAR1 agonists have so far been unsuccessful (Governa et al. 2021). Fasiglifam (TAK-
875) was a novel antidiabetic drug (Yabuki et al. 2013) but phase 3 clinical trials were terminated due to potential 
liver toxicity (Otieno et al. 2018).
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FFAR1:FFAR1 ligands activate Gq ↗

Location: Fatty Acids bound to GPR40 (FFAR1) regulate insulin secretion

Stable identifier: R-HSA-416530

Type: transition

Compartments: plasma membrane, cytosol

FFAR1 (GPR40) is a G-protein coupled receptor. Based on studies with inhibitors of G proteins such as pertussis 
toxin FFAR1 is believed to signal through Gq/11. Binding of free fatty acids by FFAR1 activates the heterotrimeric 
Gq complex, which then activates Phospholipase C. From experiments in knockout mice it is estimated that signaling 
through FFAR1 is responsible for about 50% of the augmentation of insulin secretion produced by free fatty acids. 
The rest of the augmentation is due to metabolism of the free fatty acids within the pancreatic beta cell.

Preceded by: FFAR1 binds fatty acids

Followed by: Gq alpha:G beta:G gamma dissociates to Gq alpha:GTP and G beta:G gamma
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Gq alpha:G beta:G gamma dissociates to Gq alpha:GTP and G beta:G gamma ↗

Location: Fatty Acids bound to GPR40 (FFAR1) regulate insulin secretion

Stable identifier: R-HSA-400027

Type: transition

Compartments: plasma membrane

In the non-activated state heterotrimeric G proteins exist at membranes as heterotrimeric complexes of alpha, beta, 
and gamma subunits, with the alpha subunit bound to GDP. Upon activation by a receptor coupled to the 
heterotrimer, exchange of GDP for GTP by the Gq alpha subunit causes the alpha subunit to lose affinity for the beta 
and gamma subunits. The alpha subunit with bound GTP then dissociates from the beta and gamma subunits.

Preceded by: FFAR1:FFAR1 ligands activate Gq

Followed by: Gq alpha activates Phospholipase C beta
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Gq alpha activates Phospholipase C beta ↗

Location: Fatty Acids bound to GPR40 (FFAR1) regulate insulin secretion

Stable identifier: R-HSA-400023

Type: transition

Compartments: plasma membrane, cytosol

Inferred from: Activation of Phospholipase C beta1 by G(q)alpha:GTP (Mus musculus)

The Gq alpha:GTP complex activates Phospholipase C beta-1 through protein interaction (inferred from homologues 
in Bos taurus). The activation by Gq alpha is insensitive to pertussis toxin whilst activation of PLC beta by the G 
beta-gamma complex is sensitive to pertussis toxin.

Preceded by: Gq alpha:G beta:G gamma dissociates to Gq alpha:GTP and G beta:G gamma

Followed by: Activated Phospholipase C beta-1 hydrolyzes 1-Phosphatidyl-D-myo-inositol 4,5-bisphos-
phate
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Activated Phospholipase C beta-1 hydrolyzes 1-Phosphatidyl-D-myo-inositol 4,5-bi-
sphosphate ↗

Location: Fatty Acids bound to GPR40 (FFAR1) regulate insulin secretion

Stable identifier: R-HSA-399998

Type: transition

Compartments: plasma membrane, cytosol

Phospholipase C beta-1 associated with the G(q) complex in the plasma membrane catalyzes the hydrolysis of 1-
Phosphatidyl-D-myo-inositol 4,5-bisphosphate to yield D-myo-Inositol 1,4,5-trisphosphate and 1,2-Diacylglycerol.

Preceded by: Gq alpha activates Phospholipase C beta
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