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Abstract: Synthetic biology is developed from designing and building simple elements and modules to de novo buildup
complex metabolic pathway and network. Recent advances in microbial consortia present a valuable approach for expanding
the scope of synthetic biology. First, microbial consortia can create a novel microenvironment for strains, potentially resulting
in the activation of silent metabolic pathways which are not expressed under "normal" cultivation conditions, leading to
discovery of novel chemicals for novel drugs and other purposes; Second, microbial consortia allow a labor division for

metabolic modules among different microbial strains, which permit improved efficiency and more complex behavior than
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monocultures; Third, microbial consortia consist of multiple functional microorganisms, allowing capability for utilizing
complex substrate with robust tolerance to environmental stresses. All these endow microbial consortia an indispensible role
in the areas of medicine, food, chemical engineering, energy industry and biodegradation for environmental pollutants.
However, the study of synthetic microbial consortia is still in its infancy, facing many unknowns and challenges in the
construction of stable and controllable microbial consortia systems, intercellular communication and regulation of microbial
population structure. This review summarizes the application of synthetic microbial consortia in the areas of human health
monitoring and medicine exploitation, synthesis of valuable compounds, consolidated bioprocessing of lignocellulosic
materials and environmental bioremediation, as well as the construction principles and research methods for microbial
consortia study. In addition, the unrevealed interaction mechanism underlying microbial consortia is addressed. Moreover, the
outstanding challenges and future directions to advance the development of high-efficient, stable and controllable synthetic

microbial consortia are highlighted.
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Fig. 1 A brief timeline for some key milestones in microbial consortia development
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Tab. 1 Recent studies on mixed cultures identifying novel secondary metabolites
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Tab.2 Summary of recent progress in valuable compound production applying synthetic microbial consortia
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Fig. 2 Schematic illustrations of consolidated bioprocessing strategy for lignocellulose biorefinery using microbial consortia
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