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Figure 1 Fabrication of artificial cells and regulation of stimulus-
responsive behaviors (color online).
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Table 1 A list for the construction of artificial cells
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Figure 2 General procedure for preparing proteinosomes by the
water/oil-interfacial-self-assembly method [28] (color online).
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Figure 3 Thermally triggered release and storage of labelled DNA
molecules in the coacervates within liposomes [37] (color online).
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and pH responsiveness and PEG surface functionalization. (b)
Enzymatic cascade reactions using glucose oxidase (GOx), myoglobin
(Myo) and catalase (Cat) for metabolism mimicry [26] (color online).
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ABCs [50] (color online).
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Figure 6 Triggered gramicidin (gA) ion-channel recruitment from internal subcompartments to the polymer membrane of a multicompartment using

CLSM imaging [55] (color online).
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Figure 9 Schematic diagram of using light to control adhesion
between sender- and receiver-artificial cells [71] (color online).
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Research progress in stimulus-responsive behaviors of artificial cells

Yizhu Wang, Ruiqi Xiao, Hongyun Liu’

Key Laboratory of Radiopharmaceuticals, Ministry of Education, College of Chemistry, Beijing Normal University, Beijing 100875, China
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Abstract: Artificial cells with cell-like characteristics can be used as biomimetic systems to simulate the function and
structure of real cells for further investigating the operation mechanism of cells in life. Cells can respond corresponding
behaviors by sensing the signal stimulation from the external minimal interference, and then carry out various reactions
related to biological activities. Thus, study of the stimulus-responsive behaviors of artificial cells not only has theoretical
significance for exploring and understanding properties of biological cells, but also demonstrates important potential
applications in biosensors, disease diagnosis, drug delivery and so on. In this review, the recent research progress of
stimuli-responsive behaviors of artificial cells, including the construction of stimuli-responsive artificial cells, the
research on stimuli-responsive behaviors in regulating enzymatic reactions, material transport, communication and
adhesion, is briefly introduced. Finally, current challenges and future perspectives for controlling artificial cells are
discussed.
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