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Twenty years have passed since when the field of Astrobiology, which aims to unveil the origins, evolution,
and habitability of life by integrating multidisciplinary fields, was established. Origins of Life are currently
being re-conceptualized via expansion of prebiotic chemistry to systems chemistry and chemical space.
Besides their relationship to life's building blocks, it is expected to demonstrate the significant roles of
organic molecules in the history of planetary formation. The linkages among the variations in chemical
compositions of deep-sea hydrothermal environments, geological settings, and ecological systems were
systematically investigated. Cassini, which accomplished in the long-term explorations of the planets bearing
liquid, had "Grand Finale" this year. Discoveries of extrasolar planets have been dramatically increased to
date.
Originally, Astrobiology does not need a specific science category. We therefore aim to make this session so
that Earth and Planetary scientists from all the categories join for discussing 'where we came from and where
we are going' and for making novel integrated researches.
For the next stage of Astrobiology, presentations on the instrument development in space explorations,
comparative studies of solar system and exoplanets, etc, will be very much welcome.
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Terrestrial organisms have the biological homochirality that uses L-amino acids and D-sugars selectively in
biomolecules. Because the homochirality is essential for organisms to form higher-order structures of
proteins and to activate enzymes, the homochirality is considered to be an inherent feature also in primitive
organisms on the early earth. Therefore, to examine the origin of life, it is necessary to comprehensively
discuss the evolution of homochirality as well as the chemical evolution. Because abiotic L-enantiomeric
excess (L-ee) amino acids were reported only from carbonaceous meteorites in nature, the L-ee amino acids
have been thought as triggers of the evolution of homochirality.
In order to examine the behavior of L-ee amino acids under the impact of bodies on the early earth, we
performed the shock experiments of L-alanine solution simulating the impact of comets, which are thought to
contain many organic materials similar to that of carbonaceous chondrites. Shock pressure (6.5-34 GPa) and
shock temperature (500-887 K) were calculated using one-dimensional impedance matching method.
Recovered samples were derivatized (esterification and acylation) and analyzed with GC-FID and GC-MS.
Alanine and dialanine were detected in shocked samples. With increasing shock temperature, while
abundance and L-ee ({(L-D) / (L+D)} * 100 (%)) of survived alanine were decreased, LL-ee dialanine were
produced. LL-peptides have been considered to be important in the evolution processes for the origin of life
since they act as catalysts for polymerization of biomaterials and selective synthesis of D-sugars.
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Furthermore, interestingly, LL-ee ({(LL-DD) / (LL+DD)} * 100 (%)) shows greater values than L-ee at same
shock conditions. The ee amplification process of amino acids by recrystallization has been proposed, but
there is no report of the ee amplification of peptides during polymerization process. The results of this study
suggest that comet impacts had been important process for origin of life because the chemical evolution to
form peptides and the development of homochirality to amplify the ee are occurred simultaneously.
Considering the frequency distribution of impact velocity of comets in nature, about 10% of all comet impact
numbers experienced the shock conditions of this experiments. Also, considering the deceleration of impact
velocity by Earth&rsquo;s atmosphere, the shock conditions of this experiments would have occurred
sufficiently even in nature. From these results, comet impacts have not only supplied L-ee amino acids and
LL-ee peptides, which are important for the origin of life, to the early earth, but also important events that
could resolve simultaneously the homochirality and the chemical evolution.
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