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ARTICLEINFQ ABSTRACT

Kevwords: Voltage-gated Kv7 {or KCNQ) channels control activity of excitable cells, including vascular smooth muscle cells

Ke7 (VSMCs), by setting their resting membrane potential and controlling other excitability parameters. Excitation-

R‘rngabme_ contraction coupling in muscle cells is mediated by Ca™ 2F but until now, the exact role of Kv7 channels in

‘é“ls":'_l‘"es"'m cytosolic Ca®" dynamics in VSMCs has not been mllv elucidated. We utilised microtluorinzetry to investigate the
AUCIUIN

impact of K¥7 channel activity on intracellular Ca” 2% |evels and electrical activity of 1at A7r5 VSMCs and primary
human internal mammary artery (IMA) SMCs. Both, direct {:\F_QUU and G protein coupled receptor mediated
(vasopressin, AVP) Kv7 channel inhibition induced robust Ca®’ c»sclllatanns which were significantly reduced in
the presence of Kv7 channel activator, retigabine, L-type Ca®" channel inhibitor, nifedipine, or T-type Ca®
channel inhibitor, NNC 55-0396, in A7t5 cells. Membrane potential measured using FluoVolt exhibited a slow
depohus*man followed by a burst of sharp spikes in 1esponse to XE991; spikes wers temporally correlated mm
Ca?* ascillations. Phospholipase C inhibitor {edelfosine) reduced AVP-induced, but not XER91 -induced Ca®
oscillations, AVP and XE991 induced a large increase of [Ca®*1; in human IMA, which was also attenuated with
retigabine, nifedipine and NNC 55-0396. RT-PCR, immunohistochemistry and electrophysiology suggested that
Kv7.5 was the predominant Kv7 subunit in both ratr and human arterial SMCs; CACNAIC (Cav1.2; L -type) and
CACNAT G (Cav3.1: T-type) were the most abundant voltage-gated (n * channel gene transcripts in both types of
VSMCs. This study establishes Kv7 channels as key regulators of Ca 23 signalling in VSMCs with Kv7.5 playing a
dominant role.

Vascular smooth muscle cell
T-type Ca*'channels
Phospholipase C

channels (Kv) represent a primary effector system for adjusting the
resting Fy, in VSMCs and other cell types [3,4]. Some of these Kv

1. Introduction

Vascular rone is actively regulated by vasoactive stimuli which
cantro! the contractility of vascular smooth muscle cells (VSMCs). The
main mechanisms of such control operate via the intracellular calcium
(Ca®) signals orchestrating the contraction. Thus, depolarisation of
VS\[CG membrane potential (Ep,) results in the opening of voltage-gated

2+ chammels (VGCCs), predominantly L-type [1], while activation of G
prmem coupled receptors (GPCRs) can induce release of Ca®* from the
sarco/endoplasmic reticulum (SR/ER) [2]. Voltage-gated potassium

Abbreviations: AVP, Mgmme vasopressin; Ca®”

channels are partially open in resting VSMCs and stabilise the vesting £y,
atnegarive voltages to prevent the opening of VGCCs. Inhibition of these
Kv channels in VSMCs results in depolarisation which, in turm, may lead
to VGCCs acrivation and, hence, vasoconstriction [5]. To date, the
functional roles of some Kv channels in smooth muscle have been
examined, especially the Kv1, Kv2 and Kv7 families [¢-9]. Furthermore,
several vascular diseases such as hypertension, diabetes and athero-
selerosis were shown to be associated with the abnormal function or

Calcium; ER, Endoplasmic reticulum; GPCRs, G protein coupled receptors: 1Ps. Ilnositol trisphosphate; IMA,

Internal mammary artery: [Ca®*];, Intracellular caleium concentration; Ey,, Membrane potential; PIP;, Phosphatidylinositol 4,5 hlsphospham PLC Phospholipase C:

RT-PCR, Real-Time Polymerase Chain Reaction; RyR, Ryanodine receptor; VSMCs, Vascular smooth muscle cells; VGCCs, Voltage-gated ca®

" channels.
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