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Introduction
[bookmark: OLE_LINK1]Kv7 channels are key regulators of vascular tone, with Kv7.4 and Kv7.5 prominently expressed in vascular smooth muscle cells. Although they regulate vascular contractility, the mechanisms governing Kv7 channel trafficking within the vasculature remain poorly understood. G-protein-coupled receptor kinases (GRKs) are traditionally implicated in G-protein-coupled receptor (GPCR) desensitisation through phosphorylation. However, GRKs also target non-GPCR substrates and influence multiple signalling pathways by directly interacting with other proteins, often in a phosphorylation-independent manner. To our knowledge, this is the first report demonstrating a link between GRKs and Kv7 channels, showing that inhibition of GRK2/3 attenuates ML213-induced relaxation within rat cerebral arteries. 
Methods
Expression of KCNQ1-5, GRK2–6, and β-arrestin 1 and 2 genes was quantified by RT-qPCR in rat cerebral arteries from male Wistar-Han rats. The effects of ML213 (Kv7.2 and Kv7.4 channel opener) were assessed via wire myography on pre-contracted basilar from male Wistar rats, in the presence of several GRK blockers (GRK2/3 inhibitor - compound 101 and GRK5 inhibitor - compound 707). Concentration-response curves were plotted logarithmically, with values expressed as mean ± SEM. Kv7.4 currents were recorded using whole-cell patch-clamp electrophysiology in HEK293 cells transiently transfected to express KCNQ4. 
Results
ML213 produced a concentration-dependent relaxation in rat basilar arteries, with an IC50 of ~3 µM. In the presence of compound 707, the efficacy of ML213 was improved, with 80% relaxation observed in arteries treated with compound 707. In contrast, in basilar arteries treated with compound 101, ML213 was weakly effective, with 3 µM producing ~ 20% relaxation. Gene expression of KCNQ1-5, GRK2–6, and β-arrestin 1 and 2 was confirmed in cerebral arteries, with greater relative transcript abundance of GRK2 and GRK5 (n=3). Kv7.4, but not Kv7.1, currents were abolished by compound 101 within 10 minutes (n=3). Compound 707 had no effect.
Conclusions
This study shows that the GRK2/3 inhibitor Compound 101 suppresses Kv7 activity in rat cerebral arteries and identifies a novel link between GRKs and vascular Kv7 channels.
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