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Organism Minearal material Location Method Reference
Yeast Calcium phosphate External LbL. modification [16]
Cyanobacteria Silica External LbL modification [17]

Yeast Silica External LbL modification [18—20]
Zebrafish embryo LnPO, External LbL modification [21]

Str. Thermophilus ZnS External Sonochemistry [22—23]
Japanese encephalitis vaccine(JEV) Calcium phosphate External Direct mineralization [24]
Adenovirus serotype 5(Ad 5) Calcium phosphate External Direct mineralization [25]

Silica, PbS and CdS
Tobacco mosaic virus(TMV) External Direct mineralization [26]
nanocrystals,iron oxide

Human enterovirus type 71(EV 71) Calcium phosphate External Genetic engineering [27]
M13 bacteriophage Cos Oy Au External Genetic engineering [28]
Yeast Calcium Carbonate Internal Ton internalization [29]

MCF10 epithelical cell

Au Internal Metal reduction [30—31]
Human lung epithelical cell(A549)
Mouse embryonic fibroblast cell(NIH 3T3) Ag Internal Metal reduction [32]
Paratungstate
Cowpea chlorotic mottle virus(CCMV) Internal Spatial constraint [33]
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The biomimetic construction of mineralized cells and their properties

Ma Xiaoming, Liu Peng, Chang Yi, Meng Lili, Cui Kaiqing, Yang Lin
(School of Chemistry and Chemical Engineering, Henan Normal University, Xinxiang 453007, China)

Abstract : In order to adapt to the ever-changing living environment, organisms could synthesize complex and orderly or-
ganic-inorganic nanomaterials with inner or outer the cells according to the principle of biomineralization, and obtain the miner-
alized cells. And these organisms could been endowed with peculiar functions under the modification of the organic-inorganic
materials, which had attracted intense attention and shown extensive application prospects in catalysis, electricity, optics, bio-
medicine, etc. Inspired by the natural phenomena, through designing and modifying of mineralized groups and non-mineralized
organisms, people had constructed various mineralized organisms with diverse functions. We summarized the methods of biomi-
metic synthesis different kinds of organic-inorganic composite materials in extracellular or intracellular bacteria, fungi, plants
and human cells, and the novel applications of mineralized cells were obtained. The biomimetic synthesis, synthesis mecha-
nism, research status and prospects were reviewed emphatically. What’s more, the development tendency of mineralized cells

was prospected.
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