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Did Isomers of Nucleic Acid Bases Generated in Molecular Clouds, Primitive
Planetary Systems, and Comets Contribute to the Evolution of Life

Hiroyuki, Maezawa
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We conducted mutagenicity tests on nucleobases and structural isomers formed
from dust plasma, simulating interstellar gas. The results indicate the potential for these
compounds to contribute to the formation of DNA/RNA, as well as to mutations and evolution of DNA.
Additionally, using a visible camera and spectrometer, along with our developed THz spectroscopy
diagnostics, we elucidated the non-equilibrium physical and chemical states of the plasma and
successfully captured the growth processes of aggregate dust. Furthermore, quantum chemical
calculations allowed us to explore the formation pathways of structural isomers. These approaches
provide crucial insights into the formation of nucleobases in the reductive environments of
protoplanetary disks, the high-temperature gas/dust regions of comets and small bodies, and the
understanding of habitable environments and the origin of life on Earth.
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