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Inspection of the RNA World Hypothesis from
the Viewpoint of the Hydrothermal Origin of Life
: Reconstruction of the Scenario on the Origin of Life

(Recelved June 21, 2000 ; Accepted August 3, 2000)

KAWAMURA Kunio

Department of Applied Chemistry
Osaka Prefecture University
Sakai, Osaka 599-8531, Japan

The RNA world hypothesis is most important for the origin of life
problem. Besides, it is widely believed that hydrothermal environments, such as
hydrothermal vents in deep ocean, played an important role in the chemical
evolution of biomolecules. However, it has been regarded that RNA is labile
under hydrothermal environments and this is a major stumbling block for the
RNA world hypothesis. However, less quantitative analysis has been carried out
concerning the decomposition of RNA under hydrothermal environments. Thus,
we have studied the RNA world hypothesis from the viewpoint of the
hydrothermal origin of life. Most recently, we have innovated the new
monitoring method for the hydrothermal reactions, which enables monitoring in 2
ms - 150 s at 100 - 315 °C. The research of the hydrolytic stability of RNA led to
proposals on the scenario of the RNA world under hydrothermal environments.

Nowadays, the circumstances to continue the fundamental researches,
such as the origin of life problem, are becoming difficult in Japan, because of
several reasons. I am going to summarize our research as an example that
enables to carry out the research against the difficult situation of the science in
Japan.

Key words : The RNA world, Hydrothermal origin of life, Stability of RNA,
Rapid monitoring of hydrothermal reactions, Strategy for the origin of life
research
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Recently evolutionary molecular engineering originated in the study of the origin of life has been
applied to the genome sciences, especially gene functional analysis. Many bioventure companies
related to evolutionary molecular engineering have been founded in 1990s. A DNA chip attracted
the attention of genome science researchers was developed by a company of them. This shows that
the concept of genotype assignment to phenotype derived from evolutionary molecular engineering
Is important in both science and bioindustory. Other techniques of genotype assignment to
phenotype (e.g. in vitro virus method) have been developed and utilized as tools of gene functional
analysis. The basic study such as, the research area of the origin of life and evolution will be more
and more important in future because it will give some new concepts or new methods needed in the
forthcoming science and industry.
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