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Fig. 1. (a) Schematic representation of the transgene used to generate vascular smooth muscle-specific transgenic mice. The

NCX1 was brought under the control of human smooth muscle a-actin (SMalA) promoter. (b) Western blotting analysis with

anti-NCX1 antibody in aorta and heart microsomes from NCX1.3 transgenic and wild type mice. (¢) Immunohistochemical

localization of NCX1 protein in the medial layer of thoracic aorta from wild type and NCX1.3-transgenic mice.
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Fig. 2. Effects of phenylephrine on cytosolic Ca*" level and vascular diameter in pressurized small mesenteric arteries of

wild type and NCX1.3-transgenic mice. Simultaneous recording of fluorescence and internal diameter changes in a

fluo4-AM loaded arteries (pressurized to 70 mmHg) by laser confocal microscopy. The fluo4-AM fluorescence, indicated in

arbitrary units (a.u.), reflects [Ca®‘]i. Pseudocolor images indicate the relative [Ca®"]i.
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Fig. 3. (a) Schematic representation of the transgene used to generate vascular smooth muscle-specific transgenic mice. The
TRPC3, TRPC6 or their dominant negative mutants was brought under the control of human SMaA promoter. (b) Western
blotting analysis with anti-NCX1, anti-TRPC3 or anti-TRPC6 antibody in aorta microsomes from NCXI.3-transgenic,

TRPCs-transgenic and wild type mice. (¢) Immunohistochemical localization of TRPC3 protein in the medial layer of

thoracic aorta and carotid artery from TRPC3-transgenic mice.
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Fig. 4. Contractile responses of thoracic aortas from TRPCs-transgenic and wild type mice to phenypephrine
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Fig. 5. Microvascular filling of coronary arteries from NCX1.3-transgenic, TRPC3- transgenic and wild type mice after

norepinephrine injection. Norepinephrine-induced vascular spasm is present in NCX1.3-transgenic and TRPC3-transgenic

mice, but not in wild type mice.
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Fig. 6. Interaction of NCX1 and TRPCs in rat thoracic aortas, A7r5 cells and cells. The lysates were immunoprecipitated
with anti-NCX1 antibody followed by Western blotting analysis with anti-TRPC3 or anti-TRPC6 antibody.
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Fig. 7. Proposed pathway responsible for o,-receptor agonist-induced vascular contraction. oy-agonist activates the

nonselective cation channel, TRPC3 or TRPC6. The entry of Na" via these channels results in the increase in subplasma

membrane [Na'] and then the acceleration of NCX 1-mediated Ca"
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Elucidation of Roles of NCX/TRPC Coupling in Vascular Spasm and
Its Applications
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Summary

a;-adrenoceptor contributes to the sympathetic regulation of various arteries. However, the molecular
mechanisms underlying a,;-adrenoceptor-mediated vasocontraction remain obscure. We found that phenylephrine
-induced cytosolic Ca®" elevation and contraction were significantly greater in mesenteric arteries from
NCXl-transgenic mice (vascular smooth muscle-specific promoter), as well as from TRPC3-transgenic mice,
compared to wild-type mice. In these two kinds of transgenic mice, a bolus injection of norepinephrine elicited
ST-segment elevation and Atrio-Ventricular block (coronary spasm), both of which were suppressed by a selective
inhibitor for NCX1 or TRPC3. When we crossed NCXI-transgenic mice with dominant negative TRPC3
-transgenic mice and TRPC3-transgenic mice with NCX1-knockout mice, their offspring mice did not exhibit
al-adrenoceptor-mediated hypervasoreactivity. ~Coimmunoprecipitation, sucrose gradient fractionation, and
immunolocalization experiments revealed that NCX1 and TRPC3 are interactively enriched in caveolar raft
domains of vascular myocytes. These findings indicate that TRPC3/NCX1 coupling plays a pivotal role in

regulating arterial tonus via a,- adrenoceptor.
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