The Geochemical Roots of Life: What’s Hot, What’s not.
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The majority of Origin’s of Life Scenarios link the emergence of life to the natural synthesis of molecular building blocks that would have served the bridge between abiotic chemistry and the first biochemistry.  The probability of the synthesis of any specific molecule or molecular group on the early Earth must be a function of the chemo-synthetic qualities of the environment.  The recirculation of reduced CO2 bearing fluids through deep-sea hydrothermal systems has been invoked as a particularly favorable scenario for providing certain critical prebiotic reactions.  Transition metal sulfides have been shown to have excellent catalytic properties for the promotion of the synthesis of fatty acids (Cody et al. 2004), metabolic intermediates (di- and tri-carboxylic acids) (Cody et al. 2001), and alpha-keto acids (Cody et al. 2000).  The presence of ammonia, leads the synthesis of a number of amino acids. It has been shown that carbonyl sulfide, COS (formed through the reaction of CO and H2S, and catalyzed by transition metal sulfides), promotes the facile oligomerization of amino-acids to form small peptides (Leman et al. 2004). Hydrothermal vent environments are not ideal environments, however, for the prebiotic synthesis of other useful molecules, e.g., sugars and nucleobases.  Linking various natural environments capable of different types of prebiotic chemistry appears to be essential to beginning to explain the spontaneous emergence of life on Earth.
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