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MAJOR AREA OF ACADEMIC INTEREST

Epic discoveries made in the early 1980’s that nucleic acids could function like enzymes provided
the logical basis for an RNA-only world. In such a world, RNA is pictured as a molecule that can
store useful information, undergo replication, change by the process of Darwinian selection and
carry within itself a range of catalytic activities. This description is not too different from the
known functions of RNA so it is not too difficult to imagine.. But what of the developments that
led to this RNA-only world? Where did the nucleotides that were used as building blocks for the
first RNAs come from? Consderable research effort was directed to this problem in the 60s and
70s which subsequently subsided. In view of the RNA-only world hypothesis a resurgence of
effort to find more effective pathways to the first nucleotides takes on added importance. That is
the focus of our research at the present time.

Thus far Zubay’s laboratory has made several contributions to our understanding of possible
prebiotic pathways for the synthesis of the first nucleotides which I consider to be quite
significant. We have found efficient conditions for the conversion of aminoimidazole carbonitrile
(AICN) and aminoimidazole carboxamide (AICA) into adenine and hypoxanthine respectively.
We have developed new and more effective methods for phosphorylation of nucleosides and
nucleotides. We have developed a lead-catalyzed system for the synthesis of the aldopentoses
with yeilds of about 30%. Presently we seek to improve the system for ribose synthesis and to
resolve some of the other remaining problems in the prebiotic synthesis of activated adenosine
and inosine nucleotides.
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