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Abstract:

Seven human alcohol dehydrogenase genes (which encode the primary enzymes involved in alcohol metabolism) are
grouped into classes based on function and sequence identity. While the Class I ADH isoenzymes contribute significantly to
ethanol metabolism in the liver, Class IV ADH isoenzymes are involved in the first-pass metabolism of ethanol. It has been
suggested that the ability to efficiently oxidize ethanol occurred late in primate evolution. Kinetic data obtained from the
Class I ADH isoenzymes of marmoset and brown lemur, in addition to data from resurrected ancestral human Class IV ADH
isoenzymes, supports this proposal--suggesting that two major events which occurred during primate evolution resulted in
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major adaptations toward ethanol metabolism. First, while human Class IV ADH first appeared 520 million years ago, a
major adaptation to ethanol occurred very recently (approximately 15 million years ago); which was caused by a single
amino acid change (A294V). This change increases the catalytic efficiency of the human Class IV enzymes toward ethanol
by over 79-fold. Secondly, the Class I ADH form developed 80 million years ago--when angiospermes first began to produce
fleshy fruits whose sugars are fermented to ethanol by yeasts. This was followed by the duplication and divergence of
distinct Class I ADH isoforms--which occurred during mammalian radiation. This duplication event was followed by a
second duplication/divergence event which occurred around or just before the emergence of prosimians (some 40 million
years ago). We examined the multiple Class I isoforms from species with distinct dietary preferences (lemur and marmoset)
in an effort to correlate diets rich in fermentable fruits with increased catalytic capacity toward ethanol oxidation. Our
kinetic data support this hypothesis in that the species with a high content of fermentable fruit in its diet possess greater
catalytic capacity toward ethanol.
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