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Abstract: Synthetic microbial communities are an emerging research field at the intersection of synthetic biology and
microbiome. A synthetic microbial community is created artificially by co-culturing of multiple species under a well-
defined condition. Synthetic communities that retain the key features of their natural counterparts can act as a model
system to study the ecology and function of microbial communities in a controlled way. This review covers important
topics and research progress in synthetic microbial communities. We start with a summary of ecological factors that
shape the structure of microbial communities, including interactions among microbes, host metabolism and immunity
and environmental conditions. We then discuss the methods and experimental techniques in design-build-test-learn
(DBTL) cycle, used to study synthetic microbial communities. In addition, we review the potential applications of

synthetic microbiome in human health, agriculture, industrial production and environmental remediation. Finally, we
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summarize key scientific questions for future studies of synthetic microbial communities,including how to construct a
controllable and stable microbial interaction network, how to characterize and manage the spatial structure of microbial

communities, and how to accurately shape the function of microbial communities.
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