Adenosine A1 receptor internalisation following stimulation with structurally distinct agonists
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Introduction. Adenosine receptors are promising therapeutic targets due to their widespread expression. The adenosine A1 receptor (A1R), which is highly expressed in the brain and heart, provides neuroprotective and cardioprotective effects (Klaasse et al, 2007). However, the regulatory mechanisms of A1R, especially receptor desensitisation, internalisation and trafficking, require further investigation.
Aims. To determine the influence of intracellular effectors on A1R internalisation and intracellular trafficking.
Methods. Parental and CRISPR-edited HEK293A lacking Gi/o protein ((Gi/o) or (-arrestins 1/2 ((ARRB) were transiently transfected Rluc8-tagged A1R and GFP-tagged plasma membrane protein CAAX. Bioluminescence resonance energy transfer (BRET) assays measured A1R-CAAX proximity upon stimulations of structurally distinct adenosine receptor agonists, including adenosine receptor agonist 5’-N-ethylcarboxamidoadenosine (NECA), VCP746, neladenoson, and capadenoson. Statistical analyses involved one-way ANOVA with Dunnett’s post hoc tests.
Results. Agonists mediated a concentration-dependent reduction in the interaction between A1R and the membrane biosensor (CAAX), observed as a reduction in BRET ratio between A1R-Rluc8 and CAAX-GFP following 1 h agonist exposure. Similar profiles, with respect to agonist potency and maximal effect, were observed across (Gi/o, (ARRB and parental HEK239A cells (n=5-6; p > 0.05).
Discussion. In HEK293A cells, A1R internalisation appears independent of Gi/o protein and (-arrestin1/2. These findings enhance our understanding A1R regulation, which in turn will facilitate the development of A1R-targeted therapeutics.
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