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On Earth, since the emergence of multicellular organisms, environmental

bacteria are thought to have evolved into commensal and pathogenic bacteria by adapting and evolving
the functions of various genes to the internal environment of multicellular organisms, but the
molecular mechanisms leading to the differences between pathogenic and nonpathogenic bacteria remain
largely unexplored. In this study, using a silkworm infection model, we experimentally captured the
process by which nonpathogenic bacteria accumulate mutations in their own genes and develop a state
in which they are not eliminated by the host immune system or outperform the host immune system. By
analyzing E. coli mutant isolates, we found amino acid substitution mutations in the LPS
transporter and gene disruptions in periplasmic synthase that cause increased virulence.
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