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Bio-inspired artificial shells protect living bacterial cells via
biomimetic mineralization

ZHENG Yingling', LIU Yu', XIE Xin', SHI Meiling', XIE Wen', ZENG Sa’, ZENG Xiaoxue?,
MENG Tao'"

1 School of Life Science and Engineering, Southwest Jiaotong University, Chengdu 610031, Sichuan, China
2 Guangzhou Ridgepole Biological Technology Co., Ltd., Guangzhou 510800, Guangdong, China

Abstract: [Objective] Bio-inspired artificial mineral shells are used to protect living bacterial
cells. [Methods] Bacterial cells were encapsulated in firm and intact mineral shells, where the
limited physical space and substance exchange induced the dormancy of living bacteria to
decrease the viability loss during long-term preservation and even in extreme environments.
Moreover, acids can erode the shells to reactivate the bacteria. [Results] Compared with the
un-mineralization treatment (EcN), the mineralization treatment (EcN@CaCOs) increased the
bacterial viability by a maximum of 262 folds in a 32-day storage experiment and the survival
rate by 837, 171, 59.1, and 729.7 folds at pH 2.5, pH 12.0, 80 °C, and in the presence of an
antibiotic, respectively. [Conclusion] We employed biomimetic mineralization to improve the
stability of bacterial cells in storage, which can provide a research basis for the application of
microorganisms in environmental engineering, food production, and biomedical engineering.

Keywords: bacteria; bioinspired; biomimetic mineralization; dormancy and activation; tolerance
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2 EcN (A)F EcN@CaCO; (B)HJ SEM

Figure 2 SEM images of EcN (A) and EcN@CaCOs; (B).
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Figure 5 The growth before and after removal of the mineralized shell of EcN@CaCO;. Growth curves (A)
and the plate counts (B) at specified time points of EcN@CaCO;. Data are presented as the mean+=SEM (n=3).
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Figure 8 The tolerance of EcN@CaCOj; in strong alkaline environment. Viability counts (A) and survival
rates (B) of EcN and EcN@CaCO; under alkaline conditions with pH 12. Data are presented as the
mean+SEM (n=3). Statistical analysis was performed using Student’s t-test. ***: P<0.001; ns: P>0.05.
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