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Experimental Validation of "the Garakuta World"™ Hypothesis for Origins of Life
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It was conventionally supposed that chemical evolution toward the origin of
life proceeded step by step. We found that complex molecules whose molecular weights were thousands
were formed when a mixture of simple molecules such as CO and NH3 was irradiated with high energy
particles. We named them garakuta molecules. Garakuta molecules contained amino acid precursors and

molecules with catalytic activity. Stability of amino acid precursors in garakuta molecules were
compared with free amino acids and simple amino acid precursors such as hydantoins by laboratory
simulations and space experiments: Garakuta molecules were robust as amino acid precursors. It is
difficult to find relics of prebiotic chemical evolution on the Earth. Thus it Is necessary to make
efforts to find it in extraterrestrial environments. We proposed to use catalytic activities for
detection of extraterrestrial life or Garakuta World on other celestial bodies.
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Fig. 2. “Garakuta World” scenario of chemical evolution
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Fig. 4. ESI-mass spectrum of a fraction of CAW (11-11.5
min fraction of the upper layer of PALL-3K ultrafilter)
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) Molecular Proto Asteroid interior Upper
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cloud planetary disk atmosphere
Energy Heavy ions Soft X-rays y-rays Heat UV/Visible
15 kGy 100 J cm™ 10 kGy 150°C, 24 h 90 mJ cm™
Phase ice (196 K) solid solution (1. t.) solution solid
Gly 91 n.d. 77 105 62
Hyd 93 27 99 162 65
AAN 77 33 107 26 53
CAW 95 71 101 81 45

Abbreviations: Gly, glycine; Hyd, hydantoin, AAN: aminoacetonitrile,

CAW, complex organics synthesized from carbon monoxide, ammonia and water
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