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Synthesis of Nucleotide-like Molecules from Nucleobases, Sugars, and Phosphates in Deep
Marine Subsurface Supercritical CO,—Water Two-Phase Environment ('Earth-Life Science
Institute, *Institute of Science Tokyo, *Keio University) OKohei Morino,"* Shotaro Tagawa,'?
Kosuke Fujishima'-

Recently, supercritical CO,—water two-phase environments in deep marine subsurface have
attracted attention as a potential birthplace for the origin of life. Dehydration proceeds in this
environment, and is highly likely for creating biomolecules. Previous studies have shown that
nucleotides can be synthesized in this environment through phosphorylation of nucleosides".
However, no previous research has simultaneously realized phosphate ester bonds and
glycosidic bonds in this environment. In this study, we achieved the synthesis of nucleotide-
like molecules containing a phosphate ester bond and a glycoside bond in their structures
through the dehydration-condensation of three molecules (nucleobase, sugar, and phosphate)
in a supercritical CO>—water two-phase environment reproduced in an experimental setup. The
synthesis was confirmed using a mass spectrometer, which detected the same mass peak for
each nucleotide when uracil, and its related substance, orotic acid, was used as the starting
material.
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