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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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Free fatty acids regulate insulin secretion ↗

Stable identifier: R-HSA-400451

Compartments: cytosol, plasma membrane

Free fatty acids augment the glucose-triggered secretion of insulin. The augmentation is believed to be due to the 
additive effects of the activation of the free fatty acid receptor 1 (FFAR1 or GPR40) and the metabolism of free fatty 
acids within the pancreatic beta cell. This module describes each pathway.
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Fatty Acids bound to GPR40 (FFAR1) regulate insulin secretion ↗

Location: Free fatty acids regulate insulin secretion

Stable identifier: R-HSA-434316

Compartments: plasma membrane, cytosol

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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Intracellular metabolism of fatty acids regulates insulin secretion ↗

Location: Free fatty acids regulate insulin secretion

Stable identifier: R-HSA-434313

Fatty acids augment the glucose triggered secretion of insulin through two mechanisms: activation of FFAR1 
(GPR40) and intracellular metabolism of fatty acids. Fatty acids are transported into the cell by CD36 (FAT) 
(Noushmehr et al. 2005) and metabolized by ligation to coenzyme A (Ansari et al. 2017), transport into 
mitochondria, and beta oxidation which generates ATP. The ATP increases the intracellular ratio of ATP:ADP and 
thereby closes potassium channels (K(ATP) channels) at the plasma membrane (reviewed in Acosta-Montano and 
Garcia-Gonzalez 2018). The enzymes that metabolize fatty acids in beta cells also metabolize fatty acids in other 
tissues however their combinations and subcellular locations may differ.
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