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TRP-like 2 proteins in the heart — subcellular trafficking and functional
relevance for cation entry and contractility

TRP (transient receptor potential) proteins form ion channels that mediate transcellular influx
of cations such as Ca®* und Na* into the cytoplasm of mammalian cells. Mammalian TRP’s
are grouped into six subfamilies based on their sequence homology: TRPC, TRPV, TRPM,
TRPA, TRPP and TRPML. So far 28 and 27 TRP proteins were identified in mice and men,
respectively. TRP-like 2 is one of three members of a new class of membrane proteins that
share significant homology to TRP proteins. Hydropathy analysis suggests that TRP-like 2
has between six and ten transmembrane domaines. TRP-like 2 is expressed in the heart, in
brain, in endothelial cells, in the lung, in the colon, in the kidney, in the placenta and in mast
cells. Following heterologous expression it could not been shown until now that TRP-like 2
proteins form functional ion channels, maybe due to the lack of essential subunits that are not
known yet but are expressed in their native environment of primary cells and tissues. The aim
of this study is to investigate the function of TRP-like 2 in the heart. Atrial and ventricular
cardiomyocytes will be isolated from wild type mice and mouse lines in which we have
inactivated the TRP-like 2 gene using gene targeting in embryonic stem cells. The functional
relevance of TRP-like 2 proteins for cation entry in cardiomyocytes will be studied using
microfluorimetric techniques. Cardiac contractility will be compared in wild type and
TRP-like2-deficient mice using organ bath measurements in isolated cardiac tissue
preparations and intraventricular pressure measurements in vivo. To study the subcellular
trafficking of TRP-like 2 proteins in native cardiomyocytes a targeting construct will be cloned
to generate a mouse line in which TRP-like 2 proteins are labeled by fusion of the cDNA of
the fluorescent protein mCherry to the exon encoding the carboxyterminus of TRP-like 2. In
cardiomyocytes of these mice TRP-like 2 proteins will be traced using laser confocal

microscopy before and following receptor stimulation.

Methods:

Isolation and transfection of cardiomyocytes from embryos, neonates and adult mice, gene
targeting, confocal microscopy, microfluorimetric Ca** and Na®* imaging, cardiac contraction
measurements in vitro and in vivo, telemetric electrocardiogram recording, hormonal induction

of cardiac hypertrophy in vivo.
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