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Characteristics of the research group:

The research group focuses on the molecular function of cardiac ion channels and the pathological
consequences of channel dysfunction primarily in cardiac arrhythmia. The main topic of research isthe
two delayed rectifier channels being responsible for the repolarization of the cardiac action potential. The
molecular constituents of these currents are called the hERG and KCNQ1 (=KvLQT1) channels. We
work on the cloned channels expressed in mammalian cell lines or in Xenopus oocytes and address their
function by site directed mutagenesis, use of pharmacological tools and selective toxins, functional
electrophysiological studies and immunolocalisation in the heart and vasculature. There are currently 12
people in the group and the laboratory is composed of a molecular biological lab, an electrophysiological
lab and an imaging lab equipped with state of the art techniques.

Running projects: Titles and abstracts:

L ocalisation of KCNE potassium channel subunitsin the heart

We have localised the hERGL1 channel and the KCNQL1 channel to the transverse tubular system in the heart using
immunohistochemistry and confocal imaging (Rasmussen et al 2002). These pore forming al pha subunits may
interact with accessory proteins, socalled beta subunits, which modulate their function. Thisiswell described in
heterol ogous expression systems, but it is much less clear whether these subunits have a chance to get together in
situ. We are thusin the process of elucidating the distribution of different KCNE beta subunits and their interaction
with the alpha subunits using immunohistochemistry and immunoprecipitation.

Regulation of hERG current by betal receptors

The shortening of the cardiac action potential during tachycardia and increased sympathetic tone must involve an
increased repolarising K current and we are characterising the interaction between the betal receptor and the hERG
current in the heart

Volume regulation of KCNQ1 current
We have found that the KCNQL current is strongly volume sensitive and the current is increased during cell
swelling. The significance of this mechanism during relative cardiac ischemiais being characterised.
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