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Abstract

The chemical construction of rudimentary forms of artificial cell-like entities (protocells)
may provide some inspiration for the origin of life. Recently, some progresses arise in the
new types of protocells and their biomimetic functions. However, cells do not exist in
isolation. Collective behavior of protocell populations, synthetic protocell communities, and
the communication with environment are of great significance to the generation and evolution
of cells. The investigation of these topic has difficulties with design and construction of
protocell communities with life-like communications, and also obstacles with statistic
investigation method. Here we demonstrate an artificial form of predatory behaviour in a
community of protease-containing coacervate micro-droplets and protein-polymer
microcapsules (proteinosomes) that interact via electrostatic binding. Furthermore, a ternary
protocell community was designed with multiple enzymatic reactions realized secretory
pathways and direct communication, selective communication and controllable recognition,
and feedback loop. Our results highlight opportunities for the development of interacting
artificial protocell communities and protocell ecosystem, and provide a strategy for inducing
collective behaviour in soft matter micro-compartmentalized systems and statistic
investigation method.
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