Discovery of PDLIM7 and PTPN9 as novel β2-adrenoceptor protein interactors
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 Introduction. G protein-coupled receptors (GPCRs) form dynamic complexes with various proteins, including signalling, regulatory, and adaptor proteins, enabling signalling within subcellular domains for spatiotemporally specific cellular responses. As such, GPCRs do not exist in isolation at the plasma membrane but are surrounded by numerous proteins that could influence their activity. The β2-adrenoceptor (β2-AR) is a prime example of a GPCR that has a highly regulated and compartmentalised signalling network (Irannejad et al., 2013). Despite this, the list of proteins that can interact with the β2-AR is relatively short. We therefore employed proximity biotinylation proteomics to identify proximal proteins to the β2AR. We selected 11 novel β2AR-associated proteins to study their interaction further.
Aims. ​​ ​​To determine if the 11 candidate proteins interact with β2AR and investigate their influence on β2 AR signalling.
Methods. We used bioluminescence resonance energy transfer (BRET) to quantify the interactions between the β2-AR and 11 potential protein partners. For the top candidates, we will determine their subcellular localisation using confocal microscopy. We will then assess the impact of top protein interactors on breast cancer cell invasion, as β2AR signalling can result in undesirable outcomes in triple-negative breast cancer (Chang et al., 2016).
Results. We observed saturable BRET between the β2AR and 2 out of 11 proteins, suggesting a specific interaction. PTPN9 shows a non-specific or low-affinity interaction with β2AR under basal conditions. However, after receptor activation, a specific and saturable interaction was evident (BRET50 mean±SEM n=4: stimulated 0.008.0±0.001). In contrast, a specific and saturable interaction was observed with PDLIM7 under basal conditions and after receptor activation (BRET50 mean±SEM n=4: basal 0.029±0.009, stimulated 0.014±0.008).
Discussion. These experiments suggest that PDLIM7 and PTPN9 interact with the β2AR in a distinct manner. These studies will characterise novel interactions for the β2AR and define how they influence β2AR activity and whether this has a role in triple-negative breast cancer progression.
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