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Figure 1. Schematic of several cell isolating methods. A: micromanipulation; B: microfluidic isolating; C:

optical tweezers; D: fluorescence-activated cell sorting; E: laser-induced forward transfer.
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Figure 2.

Isolation of yeast cell by LIFT in different environments. Panels (A—C) show the isolation of yeast

cell and dyeing with methylene blue after air drying on a chip. A: before isolating; B: after isolating; C: dyeing
result of yeast cell after drying on the chip. Panels (D-F) show the isolation of yeast cell and dyeing with
methylene blue in a layer of oil on the chip. D: before isolating; E: after isolating; F: dyeing result of yeast cell in
a layer of oil on the chip.
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Isolation and cultivation of microorganism in different environments by LIFT. Panels (A-B) show the

Figure 3.

isolation and cultivation of E. coli in a layer of oil, A: colonies grow in experimental group; B: control group.
Panels (C-D) show the isolation and cultivation of E. coli in a layer of sodium alginate, C: colony grows in
experimental group; D: control group. Panels (E-H) show the isolation and cultivation of Bacillus subtilis in a
layer of oil, E: control group; F: isolating 1 single Bacillus subtilis cell and cultivation; G: isolating two single
Bacillus subtilis cells and cultivation; H: isolating five single Bacillus subtilis cells and cultivation.
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Application and prospect of single cell sorting technology in
isolation and cultivation of microorganisms
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Abstract: Most microorganisms are still unculturable in vitro, therefore studies of the “microbial dark matter” have
great significance for investigating the evolution of microorganisms and making the most of microbial resources.
Research on the isolation and cultivation of uncultivated microorganisms has become a hot research topic in the
world. In this paper, we introduce the principle and development of different single cell sorting techniques, such as
micromanipulation, fluorescence activated cell sorting, microfluidic cell sorting, optical tweezer, laser-induced
forward transfer, to isolate and culture microorganisms. According to the advantages and disadvantages of each
sorting technology, we mainly describe the advantages of laser-induced forward transfer and prospect the
application of this technology to the research of uncultivated microorganisms.

Keywords: unculturable microorganism, isolation of single microbial cell, laser-induced forward transfer, isolation
and cultivation
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