Subtype-dependent endocytosis mechanisms of the Adenosine A1 and A3 Receptors
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Introduction. The adenosine receptors (AR) are widely expressed G-protein-coupled receptors that regulate diverse physiological functions, including cardiovascular, neurological and metabolic functions. Receptor trafficking and internalisation may play an important role in controlling AR signalling, yet the endocytic pathways utilised by individual subtypes require investigation. 

Aims. To determine whether A1R and A3R internalisation occurs via clathrin and/or caveolae-mediated endocytosis. 

Methods. Human embryonic kidney 293A cells transiently expressing SNAP-tagged A1R or A3R were stained with CellMask™ Orange Plasma Membrane Stain, Hoechsts33342 and SNAP-Surface649 before incubation with the clathrin inhibitor Pitstop2 or the cholesterol-depleting agent methyl-beta-cyclodextrin (MβCD) to disrupt caveolae formation. Cells were washed and stimulated with the non-selective AR agonist 5′-N-ethylcarboxamide adenosine (NECA) for 30 min, fixed (4% paraformaldehyde) and imaged using confocal microscopy, with receptor internalisation quantified using FIJI. Statistical significance determined using ordinary one-way ANOVA with Šídák's multiple comparisons.
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Results. NECA mediated SNAP-A1R internalisation (0.10±0.03, n=8), was significantly inhibited by Pitstop2 (-0.01±0.04, n=6; ***P<0.001) but not MβCD (0.07±0.03, n=6; ***P>0.05). NECA mediated SNAP-A3R internalisation (0.15±0.01, n=5) was inhibited by Pitstop2 (0.03±0.02, n=5; ***P<0.001) and MβCD (0.01±0.03, n=5; ***P<0.001).
Discussion. These findings show that A1R and A3R internalisation are clathrin- dependent. However, cholesterol depletion significantly inhibited A3R internalisation but had no significant effect on A1R internalisation. These findings suggests that caveolae, or plasma membrane fluidity more generally, have a key role in A3R internalisation. This highlights the distinct endocytic mechanisms between AR subtypes, which may have implications for receptor regulation and therapeutic targeting.
