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Legends for Figures 

Figure 1 

Selectivity of ligands at human and murine FFA2 and FFA3. The main endogenous 

SCFAs (C2, C3 and C4) activate FFA2 and FFA3 with varying potency (denoted by the 

thickness of the arrow) and the rank order of activity is not maintained between human 

and mouse species orthologs (Hudson et al., 2012b). Synthetic allosteric agonists at 

FFA2 are represented by phenylacetamides, where 4-CMTB is the most potent ligand 

(Lee et al., 2008; Wang et al., 2010; Smith et al., 2011) and it maintains its activity 

across human and mouse FFA2 (Hudson et al., 2012b). Allosteric modulators at FFA3 

are represented by a class of synthetic ligands that comprises allosteric agonists, such as 

AR420626, and allosteric antagonists, such as ‘compound 6’ (Hudson et al., 2014). Both 

AR420626 and ‘compound 6’ maintain their activity at the murine species ortholog (Nøhr 

et al., 2013; Engelstoft et al., 2013; Hudson et al., 2014). Synthetic orthosteric agonists at 

FFA2 are represented by ‘Compound 1’ (Hudson et al., 2013b) and SCAs with sp and sp2 

hybridized α carbon (Schimdt et al., 2011). Alternative, SCAs with substituted sp3 

hybridized α carbon have a degree of selectivity for FFA3 (Schimdt et al., 2011). The 

degree of selectivity of ‘compound 1’ and SCAs is relatively well maintained between 

human and mouse species orthologs (Hudson et al., 2012b and 2013b). Synthetic 

orthosteric antagonists at FFA2 are represented by GLPG0974 and CATPB, however 

these compounds show affinity only for the human species ortholog (Hudson et al., 

2012b; Sergeev et al., 2015).  
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Figure 2 

Key actions of SCFAs at sites which express FFA2 and/or FFA3. The physiological roles 

of FFA2 and FFA3 are complex, and yet to be completely elucidated. Details that remain 

contentious are marked with a ‘?’. In PMNs/PBMCs FFA2 causes chemotaxis down a 

SCFA gradient, and elicits changes in ROS signaling and cytokine release (Säemann et 

al., 2000; Cavaglieri et al., 2003; Sina et al., 2009; Vinolo et al., 2009, 2011). In 

enteroendocine cells, FFA2 and FFA3 cause secretion of a variety of gut hormones (Lin  

et al., 2012; Tolhurst et al., 2012; Akiba et al., 2015; Psichas et al., 2015). FFA2 

promotes adipogenesis, decreases lipolysis, and possibly increases leptin secretion from 

adipocytes (Xiong et al., 2004; Hong et al., 2005; Ge et al., 2008; Zaibi et al., 2010). 

FFA3 in neurons increases sympathetic innervation and increases plasticity in the enteric 

nervous system (Soret et al., 2010; Kimura et al., 2011). In the pancreas acetate may 

increase and propionate decrease insulin secretion (Priyadarshini and Layden, 2015; 

Priyadarshini et al., 2015).  

Figure 3 

Designer Receptors Exclusively Activated by Designer Drugs (DREADDs) strategy for 

FFA2. In wild type animals, FFA2 and FFA3 are both activated by SCFAs, i.e. 

propionate (C3). In tissues co-expressing both SCFA receptors, the physiological 

response of C3 results from the activation of both FFA2 and FFA3. In mice engineered 

with the humanized FFA2-DREADD, the mutated FFA2 is solely activated by the 

administration of the non-endogenous ligand, sorbic acid, and inert to the endogenous 

ligand, C3. Hence, the physiological responses of C3 results only from FFA3 activation, 
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while the responses of sorbic acid is uniquely mediated by FFA2-DREADD activation. 

Moreover, the FFA2-DREADD retains high affinity for the human specific antagonist 

ligands CATPB and GLPG0974. As such, on-target FFA2-DREADD-mediated responses 

of sorbic acid will be blocked by these antagonists but not potential off-target effects. 

 








