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Abstract: Pollutant-degrading microorganisms strain screened and domesticated from the environment, and
corresponding bioremediation technologies, are widely used to remove environmental pollutants. Such
microorganisms can also become effective biosensors after modification to achieve sensitive in-situ detection of
environmental pollutants. Researchers have found that many natural microorganisms strains can not meet the
expectations in practical environmental remediation and detection applications. However, based on the exploration
of biodegradable resources and accumulated-over-years research in biochemical and genetic mechanisms, synthetic
biology has greatly promoted the development of environmental biosensors and biodegradation technology. With
the rapid advance in molecular biology, metabolic engineering, systems biology, and other fields, environmental
synthetic biology has become a strategic demand for governments around the world to achieve sustainable
development. Based on the continuous expansion and deepening of the existing molecular biology technology and
deep intersection with artificial intelligence, advanced materials, and other cutting-edge technologies, the future
environmental synthetic biology will realize the design, construction, and application of bio-safe, extremely stress-
resistant, intelligent, and controllable single-cell or multi-cell artificial life systems.
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