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Abstract: Microbe is extremely abundant in nature, and its size has a very wide coverage from nano- to micro-scale
making it suitable to be processed at multi-scale level as natural "building blocks" and "chassis cells". Biofabrication based

on microbes is an artificial manipulation on microbes to assemble functional materials and devices by using the specific
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structures and various biological functions of microbes. In the meantime, the novel strategies of biofarication enables us to

study the behavioral details of microbes, which will provide new platforms for uncovering the unsolved basic scientific

problems of microbes. In this paper, we reviewed the frontier and progress in biofabrication from nano- and micro-scale in

microbes that were manipulated as structured "building blocks" or functional "micro/nano robots".
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Table 1 Biofabrication methods based on microbes

Method Example Scale Application Reference
Surface modification with M]13 virus; cowpea Nano/Micro Nanowires; 3D conductive molecular [4—7, 37, 41,
nano particles mosaic virus (CPMV); networks; rod-shaped hollow 43—46]
Bacillus. diatom; structures; particles and devices
Spirulina platens based diatom frustule structure;
helical functional particles
Movement control by E. coli; yeast; Micro Control movement, shapes and [11, 19-23]
microfluidics Acetobacter xylinum environment of microbes to uncover
the physiological principles of
microbes; patterned bacterial
cellulose
Movement control by Acetobacter xylinum Micro 3D network bacterial cellulose [34]
oxygenotaxis
Patterned control by Salmonella enterica, Micro Cell sensor, environment detection; [25-31]
immobilization methods  E. coli; Acetobacter patterned bacterial cellulose
xylinum
Patterned control by E. coli Micro Microbes sensor array [36]
bioprinting
Biosynthesis or removing  E. coli; yeast; Nano (Quantum Quantum dots; magnetic [47-51]
as micro/nano robots magnetotactic bacteria; dots and nano-particles; patterned copper
Thiobacillus magnetic material
ferrooxidans nano-particles);
Micro
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