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Six elements-hydrogen, carbon, nitrogen, oxygen, phosphorus and sulphur-
make up the main cell components (water, lipids, nucleotides and proteinsg that are essential for
life. Additionally, metal ions are required for various physiological processes, such as electron
transfer and signal transduction, and can act as catalysts for reactions. However, the choice of
mgtal_io?s used by organisms varies greatly even if the physiological function is virtually
identical.

To understand the mechanisms underlying the selection of metal ions, we conducted an adaptive
evolution experiment (ALE) with Escherichia coli in the presence of abiotic metal ions. Genome
analysis of the evolved E. coli cells revealed that mutations had accumulated in specific genes
depending on the added metal ion"s property. This suggests that metal ions bias the evolutionary
direction.
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