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Current technical progresses in the cultivation for uncultured microorganism®

FAN Niansi, QI Rong~ & YANG Min

Research Centre for Eco-Environmental Sciences, Chinese Academy of Sciences, State Key Laboratory of Environmental Aquatic Chemistry, Beijing
100085, China

J\bstract] Only 1% of the natural microorganisms can be artificially isolated and cultured. The large quantity of uncultured
microorganisms, the microbes that cannot be kept alive in artificial conditions, is therefore a vast reservoir of natural
microorganism resources. One of the major obstacles for further research on these uncultured microorganisms lies in
understanding the in situ surviving environmental essentials and precisely duplicating them in the lab condition. This article
systematically summarizes the limitation of the present knowledge about in situ environment, related research experiences
and advances in the decades. The cultured proportion of uncultured microorganisms has improved owing to the new culture
methods and facilities advances, represented as novel or modified media, high throughput sequencing and microfluidics. Many
uncultured bacteria from various environment were isolated including intestinal bacteria (Ruminococcaceae), bacterioplankton
(Formosa) and soil bacteria (Candidate N. defluvii). Based on the dramatic progress of molecular biological methodology,
particularly gene annotation of amplicon sequencing and metagenome sequencing to reveal the metabolic mechanism, a
promising approach was predictable to quickly find suitable culture conditions and avoid the weakness of traditional methods.
Therefore, as an effort of new culture technology application, the cultivation of uncultured microorganism is relied on the
molecular biological method evolution, which is not only a basic and efficient experimental tool of microbial diversity and
ecosystem researches, but also illustrate the direction of coming isolation and cultivation.

I@W{b environmental microorganism; uncultured microorganism; limiting factor; cultivation method; molecular
biological technology
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Fig. 1 The phylum number of bacteria and archaea during 1987-2014 .
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Fig. 2 Procedures of gene-targeted microfluidic cultivation
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