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Introduction. NO/cGMP signaling via cGMP-dependent protein kinases (PKG) regulates vascular smooth muscle tone and hemostasis. One of the PKG1 substrates is the IP3R1-associated cGMP kinase substrate protein (IRAG1), a membrane protein located in the endoplasmic reticulum (ER), which forms a macrocomplex with PKG1( and the inositol 1,4,5-trisphosphate receptor type 1 (IP3R1) [1,2] and ultimately reduces calcium efflux [1]. IRAG1 interacts with IP3R1 via its coiled-coil domain [1]. However, it is still unclear which region of IP3R1 interacts with IRAG1 and molecular mechanisms underlie this interaction.
Aims. Our work aims to elucidate the structural interaction areas of IP3R1 with IRAG1 and to analyze functional features of this interaction which regulate calcium release.
Methods. Different parts of IP3R1 with a StrepII-tag were generated by molecular cloning and expressed together with PKG1( and IRAG1 in HEK293T cells. The interaction area of IP3R1 is analyzed via pull-down with 8-AET-cGMP beads or co-immunoprecipitation followed by westernblot. Calcium regulation was analyzed using GCaMP calcium indicator in IP3R-triple knockout HEK293 cells which were transfected with IP3R1 mutants together with PKG1( and IRAG1 and stimulated with ATP in presence/absence of membrane permeable 8-pCPT-cGMP.
Results. Interaction analysis shows that a high affinity interaction site of IP3R1 with IRAG1 lies in the region AA 1441 to 1582 of IP3R1. In addition, there is a slight interaction of the C-terminal region - AA 1905 to 2750 - of IP3R1 with IRAG1. Calcium measurement using the deletion mutant ( 1441-1581 IP3R1 in IP3R-triple knockout HEK293 cells proved that the high affinity interaction site is essential for regulation of intracellular calcium by PKG1(.
1. Discussion. The high affinity interaction site IP3R1 AA 1441 to 1582 is located in the ARM-2 region of IP3R1. A conformational change of this interaction range is suggested to be essential for the inhibition of calcium release from the ER by cGMP stimulation. This interaction site could be a novel possible pharmacological target modulating IP3R1 function.
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