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Introduction
Non-genomic, fast acting oestrogenic signalling negatively regulates the membrane abundance and function of KV7 channels within gastrointestinal epithelia. Natural fluctuations of oestrogen across the rodent oestrous cycle similarly negatively regulates KV7.4 in mesenteric and renal arteries (Baldwin et al., 2023).
It remains to be discovered whether this mechanism also occurs within the cerebrovasculature, where KV7 channels are essential components of tone and receptor mediated signalling cascades 
In the present study, we investigated the properties of KV7.4/5 across the rodent oestrus cycle in middle cerebral and basilar arteries (MCAs/BAs) from female Wistar Kyoto rats. We report for the first time, the contribution of microtubule/dynein dependent KV7 subcellular transport to oestradiol (E2) mediated KV7 channel inhibition and trafficking. 
Methods
Animals were separated into Dioestrus/Met-oestrus (D/M) and Pro-oestrus/Oestrus (P/E) by changes in cervical cytology. MCA and BAs were mounted in a wire myograph for isometric tension recording of arterial tone. The relative abundance of Kcnq1-5/Kcne1-5 transcripts was measured in whole lysates of cerebral arteries via RT-qPCR. The membrane abundance of KV7.4/5 was determined in single XY cross sections in whole mounted middle cerebral arteries by confocal microscopy. 
Results
The sensitivity to the Kv7.2-7.5 activator ML213 and the membrane abundance of KV7.4 & 5 was significantly increased in arteries from D/M, where serum E2 is low, independent of a change in transcript abundance. The sensitivity to CGRP was also enhanced in BAs from these animals, which coincided with a greater sensitivity to KV7 channel inhibition. Supplemental E2 inhibited ML213 sensitivity and decreased the membrane abundance of KV7.4. The effects of E2 were inhibited by both colchicine, which destabilises the microtubule network preventing its dynamic reorganisation, and ciliobrevin, the dynein motor protein inhibitor.
Conclusions
The present study reinforces the growing body of literature which suggests that physiological fluctuations of E2 are a key regulator of KV7 channel function within the female rodent. Further, we demonstrate for the first time, the contribution of the microtubule network and the motor protein dynein to the E2-KV7 signalling axis.
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