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    Abstract

        We found previously that neural responses to ethanol and the dopamine D2 receptor (D2) agonist 2,10,11-trihydroxy-N-propylnorapomorphine hydrobromide (NPA) involve both ϵ protein kinase C (ϵPKC) and cAMP-dependent protein kinase A (PKA). However, little is known about the mechanism underlying ethanol- and D2-mediated activation of ϵPKC and the relationship to PKA activation. In the present study, we used a new ϵPKC antibody, 14E6, that selectively recognized active ϵPKC when not bound to its anchoring protein ϵRACK (receptor for activated C-kinase), and PKC isozyme-selective inhibitors and activators to measure PKC translocation and catalytic activity. We show here that ethanol and NPA activated ϵPKC and induced translocation of both ϵPKC and its anchoring protein, ϵRACK to a new cytosolic site. The selective ϵPKC agonist, pseudo-ϵRACK, activated ϵPKC but did not cause translocation of the ϵPKC/ϵRACK complex to the cytosol. These data suggest a step-wise activation and translocation of ϵPKC after NPA or ethanol treatment, where ϵPKC first translocates and binds to its RACK and subsequently the ϵPKC/ϵRACK complex translocates to a new subcellular site. Direct activation of PKA by adenosine-3′,5′-cyclic monophosphorothioate, Sp-isomer (Sp-cAMPS), prostaglandin E1, or the adenosine A2A receptor is sufficient to cause ϵPKC translocation to the cytosolic compartment in a process that is dependent on PLC activation and requires PKA activity. These data demonstrate a novel cross-talk mechanism between ϵPKC and PKA signaling systems. PKA and PKC signaling have been implicated in alcohol rewarding properties in the mesolimbic dopamine system. Cross-talk between PKA and PKC may underlie some of the behaviors associated with alcoholism.

      
Footnotes
	
        D.M.-R. is a founder of KAI Pharmaceuticals, a company that plans to bring PKC regulators to the clinic. However, this work was carried out in her university laboratory, with the sole support of National Institutes of Health grant AA11147. This research was also supported by National Institutes of Health grant AA010030-12 to I.D. and L.Y.

      
	
        ABBREVIATIONS: PKC, protein kinase C; DAG, diacylglycerol; D2, dopamine D2 receptor; NPA, 2,10,11-trihydroxy-N-propylnorapomorphine hydrobromide; PKA, cAMP-dependent protein kinase A; Rp-cAMPS, adenosine-3′,5′-cyclic monophosphorothioate, Rp-isomer; Sp-cAMPS, adenosine-3′,5′-cyclic monophosphorothioate, Sp-isomer; GF109203X, Bisindolylmaleimide I; Et-18-OCH3, 1-O-octadecyl-2-O-methyl-sn-glycero-3-phosphorylcholine; PBS, phosphate-buffered saline; DMPX, 3,7-dimethyl-1-propargylxanthine; PLC, phospholipase C; PTX, pertussis toxin; PGE1, prostaglandin E1; CGS21680, 2-[p-(2-carboxyethyl)phenethylamino]-5′-N-ethylcarboxamidoadenosine; AKAP, A kinase anchoring protein; A2A, adenosine A2A receptor; IgG, immunoglobulin G.
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