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Engineering phosphorus metabolic pathway for biological containment of
genetically modified microorganisms
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Owing to the rapid evolution of biotechnolo?y, genetically modified
microorganisms (GMMs) hold great promise for the use in various application fields. However, the
scientific community still needs to resolve a number of biosafety and biosecurity issues. A possible
way to prevent the uncontrolled proliferation of GMMs is through biocontainment, which involves
modifying the essential ?enes to make the growth and survival of cells dependent on specific
chemicals. Here, we developed a novel strategy by engineering phosphorus metabolic pathway of
bacteria. This approach combines the deletion of endogenous phosphate (H3P04, Pi) transporters with
the expression of the genes for metabolizing phosphite (H3P03, Pt), yielding an Escherichia coli
strain strictly dependent on Pt which is an ecologically rare but inexpensive chemical. Considering
the high containment efficacy and the simplicity, this strategy can contribute to the development of
a reliable and cost-effective biocontainment system.
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