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EXTENDED ABSTRACT - DO NOT CITE

The physical environment has long been regarded as a critical factor for the life forms of the deep ocean. The deep sea is characterized by low temperatures and high hydrostatic pressures.  Membrane-associated processes may be particularly susceptible to perturbation by the environment of the deep ocean.  Among the membrane-associated processes that may be affected are those involved in cell communication.  This ubiquitous physiological process involves the reception and transduction of extracellular signals into intracellular metabolic responses.  One major class of signal transduction involves guanyl nucleotide binding protein (G protein)-coupled receptors (GPCRs).  In mammals, more than a 1000 GPCRs have been identified (Gether, 2000).  The effects of low temperature and high hydrostatic pressures on transmembrane signaling by the A1 adenosine receptor - inhibitory G protein - adenylyl cyclase  (AC) complex were examined in brain membranes of 12 teleost fishes from three families (Macrouridae, Moridae and Scorpaenidae).  Pressure acts at four loci identified as potential sites of perturbation, namely,  (1) agonist activation of the GPCR, (2)  the interaction of the receptor with the G protein, (3) the G protein GTPase cycle, and (4) the activation and function of the effector element, AC (Siebenaller and Garrett, 2002).   Increased pressure decreases agonist efficacy and in several species alters G protein interactions with receptors, GTP binding to G protein α subunits and the intrinsic GTPase activity of α subunits (Siebenaller, 2003).  AC activity and modulation are affected by increased pressure (Siebenaller, 2000).  However, at pressures approximating those the species experience in situ, AC activity retains its sensitivity to modulators.  Among the species examined there are a range of responses to increased hydrostatic pressure.  Only A1 adenosine receptor modulation of AC in deep-sea morid Antimora. rostrata displayed complete adaptation.  Pressure has no effect on basal AC activity and does not decrease the efficacy of agonists in this deep-sea teleost. The function of this system is not impaired at any of the pressures encountered over the depth range of A. rostrata (Siebenaller and Garrett, 2002).
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