Myoendothelial microdomains and TRPC3: anatomical linksto function
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Control of blood flav and pressure irolves maintaining a normal balance dadseconstrictor and
vasodilator actrity, as atery tone, which is altered iragcular disease. Endothelial cells lining the vessel lumen
contrikbute to tone via their production of constrictor and dilator agents, wjtlepects of artery function being
dependent on microdomain signaling and the associated modulation of intracellular calcium, with transient
receptor potential (TRP) channels playing angrdakrole (Sandw et al. 2012; Senadheemr al. 2012). This
study determines the distribution and role of TRP canonical type-3 (C3), in the control of endotheleth-deri
hyperpolarization (EDH)-mediatechgodilator tone in rat mesenteric artexry a nodel resistance vessel, where
intermediate conductance calcium eattd potassium channels (I§ and endoplasmic reticulum (ER) inositol
1,4,5-trisphosphate receptor {f) microdomains are critical.

TRPC3 antibody specificity was verified using rat tissue, HEK-293 cells stably transfected with mouse
TRPC3 cDNA, and TRPC3 knock-out mouse tissue usirest®¥h blotting, confocal and ultrastructural
immunohistochemistryTRPC3-Pyr3 blocker specificity wasenfied using patch clamp of endothelial and
TRPC3-transfected HEK cells, and TRPC3 knock-out and wild-type mouse aortic endothelial cell calcium
imaging and mesenteric artery pressure myograpRPC3 distrilntion, expression and role in EDH-mediated
function were examined in rat mesenteric artery using immunohistochemistry and Western blotting, and
pressure myograghand endothelial cell membrane potential recordings. IKP;R and ER distrilution were
examined using confocal immunohistochemistry and electron micrgsdsp procedures were appred
according to respeet Institutional ethics committees and National guidelines.

In rat mesenteric arteryTRPC3 is
diffusely distriluted in the endothelium, with
[b-fold higher expression at myoendothelial
microdomain contact sites; with
immunoelectron  microscgp confirming
TRPC3 at these sites, where highelelK .,
and ER-IER are also present. ¥gtern blotting
confirmed primary endothelial TRPC3
expression. In rat mesenteric artery
endothelium, Pyr3 inhibited EDH; and with
individual SK., (@apamin) or IK.. (TRAM-34)
block, Pyr3 abolished the residual respecti
Ko, and SK.-dependent EDH-mediated
vasodilation. TRPC3-IK, and ER-IER-

. calcium stores are co-localized at discrete sites
(agonist) between the endothelium and smooth muscle.

TRPC3 facilitate endothelial SK and IK., actiation, as ley cmmponents of the EDH-mediated rat
mesenteric artery vasodilator mechanism (Figure). Thegrietied microdomain function of TRPC3 and
SK;IK ¢, and there spatial localization with one another an@R{ER calcium stores supports there role in the
control of vascular tone tone and bloodmldiversity in microdomain components areyktargets for future
investigation as factors underlying differential vessel function in health and disease.

Vascular endothelial-smooth muscle

P
micr Sig Iy

1. Contact-mediated.
2. K*-mediated.
3. Synergistic (of I and 2).

(refilling ER and/or
activate K,)

Sandwov SL, Senadheera S, Bertrand, RRirphy TV, Tare M (2012Microcirculation 19:403-415.

Senadheera S, Kim,YGrayson TH, Toemoe S, d€hulov MY, Abramavitz J, Houslg GD, Bertrand RL,
Chadha PS, Bertrand PRlurphy TV, Tare M, Birnbaumer L, Marrelli SPSandav SL (2012).
Cardiovascular Research 95:439-447.

Proceedings of the Australian Physiological Society http: /imww.aups.org.au/Proceedings/43/129P



