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(Abstract)

The RNA world hypothesis, which is becoming a
most popular hypothesis, has been extensively
evaluated in the last two decays. However, this
hypothesis has some drawbacks. First, the
hypothesis that life originated near hydrothermal
vent environments (the hydrothermal origin-of-life
hypothesis) appears to be inconsistent with the
RNA world hypothesis. In our group, the thermal
stability, the chemical evolution, and the behaviors
on RNA molecules under hydrothermal conditions
were systematically investigated using our
monitoring methods for rapid hydrothermal
reactions. Based on these empirical data, the RNA
world hypothesis is discussed from the viewpoint
of the hydrothermal origin-of-life hypothesis and
different plausible RNA world systems are
proposed. Second, the reality of the RNA world in
detail is still ambiguous. Thus, several plausible
RNA worlds are evaluated as life-like systems on
the basis of the unified theory regarding the
origin-of-life and evolution of organisms, which
was recently established in our group.

(Keywords)
RNA world, hydrothermal origin-of-life, minimum
life-like system, subjectivity, individuality
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Figure 1. Biological information flow for the present
organisms and RNA based life-like systems. Top:
Present organisms, bottom: RNA world.
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Figure 3. RNA polymerase models without and with a
template polynucleotide. Top: metal ion catalyzed
RNA formation, center: clay catalyzed RNA
formation, bottom: template-directed RNA formation.
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Figure 5. Stability of RNA molecules and related

molecules under hydrothermal conditions. The half-life
for different biomolecules.
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conditions.
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nucleotide trimer from a nucleotide dimer and an
activated nucleotide monomer.
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Figure 8. The importance of the formation and
degradation of RNA and the enzymatic and
non-enzymatic reactions for the accumulation of RNA.
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Figure 9. Realistic RNA based life-like systems.
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A: RNA molecules as living systems and the ambiguous system composed from the RNA molecules. B: Complexes of
RNA molecules with other substances as a unit of life-like system. top: RNA with protein-like molecules, center: RNA
on the mineral surface, bottom: RNA in the mineral nano-structures. C: Cell type RNA based life-like system.
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Figure 10. An infected cell with viruses (A) and an infected prebiotic soup with RNA based life-like systems (B).
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