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Iron-sulfur proteins with redox ability play a significant role as catalysts in some metabolic
reactions that sustain the life activities of organisms inhabiting the Earth. However, it is
unlikely that complex biopolymers such as proteins existed on primitive Earth about 3.8 billion
years ago, when life is thought to have originated. On the other hand, the existence of catalysts
and enzymes is necessary to maintain and promote the energy acquisition mechanism for living
organisms. Therefore, organisms living on primitive Earth might have kept their metabolic
reactions not through proteins but through clusters of iron and sulfur atoms. In this study
we hypothesized that iron-sulfur clusters were abiotically synthesized before the birth of iron-
sulfur proteins and contributed significantly to the birth of primitive life and its metabolism.
To test this hypothesis, the abiotic synthesis of iron-sulfur clusters from pyrite without
biological reactions and the subsequent evaluation of their catalytic activity were carried out
from pseudo—first-order reduction reactions. Experimental results suggest that iron-sulfur
clusters can be readily generated from pyrite in the chemical evolution processes and may act
as catalysts for reduction reactions.




