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Abstract: Biosynthesis has become an important way of green manufacturing of chemicals. Traditionally,
microbial synthesis of chemicals mainly uses a single strain. However, mono-culture often has the following
problems: (1) Introduction of complex pathways causes heavy metabolic burden, (2) the cell microenvironment
cannot fulfil the functional expression of all enzymes in the pathways, and (3) the mutual interference between
modules of different pathways. Inspired by the natural symbiosis, researchers have developed co-culture
technology. By cultivating two or more different cells in the same system, they can fully simulate the natural

symbiosis environment, realizing the exchange of energy, materials and signals between different species and
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achieving the purpose of division of labor and metabolic compartmentation. This technology shows outstanding
advantages in reduction of the metabolic burden and provision of suitable environment for different enzymes. Co-
culture strategy can also be applied in the aspect of utilizing complex (e.g. lignocellulose), mixed (e.g. glucose/
xylose/arabinose) or nonconventional (methane, CO and CO,) carbon sources. Synthesis of the target products
competes with the native metabolism for precursors, energy and other resources. Introduction of long pathways in
a single strain may cause severe metabolic burden. Splitting and distributing pathways to different cells can
alleviate such burden. In addition, each module can be optimized independently, and the balance between the
modules can be achieved by adjusting the proportion of strains. Studies have shown that co-culture can
significantly affect microbial metabolism and activate silent biosynthetic pathways. In recent years, hundreds of
new compounds including polyketones, macrolides and diterpenes have been discovered through co-culture
techniques. As an emerging technology, microbial co-culture still has many challenges in the prediction and
control of the proportion of different strains. This review lists recent successful cases of microbial co-culture to
produce chemicals, summarizes the research progress on regulating the strain proportion through quorum sensing
and predicting the dynamic changes through computer simulation tools. Finally, the prospects and challenges in
this emerging technology is also discussed.
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Fig.1 A quorum sensing-based co-culture system
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