WA SR IR Feb. 20, 2023, 50(2): 832844

Microbiology China DOI: 10.13344/j.microbiol.china.220846
http://journals.im.ac.cn/wswxtbcn Copyright ©2023 Microbiology China All Rights Reserved
A e
Eit 5474

RIEEFHE AT BT RIEIR: TlES K

R RARL BEXL AL K27, 2y

1 PR BEE YT A F S A ) RO B G, JEET 100101
2 R UIYE R K2 6E, W # g 453007
3 Wl R R, T AR TN 510275

R, RPME, BEN, FTO, K8, 0. RAESEFRMAEY AR RIETIIT . HLB 5PR0]. MAEYSAER, 2023,
50(2): 832-844.

LI Binbin, WU Danni, NIE Guoxing, ZHOU Yuguang, CAI Man, LI Wenjun. Isolation and culture techniques of uncultured
microorganisms: challenges and opportunities[J]. Microbiology China, 2023, 50(2): 832-844.

W OE: A AR 2. FFERS. HREHE, BARMIMEIRER, ATFARGZAER
ok KRR RIE, EENRRATZATREFCEETOER. 17T 2R, FFRFN—LY
HFAF. T AR R XA Y, AR B R B Tk B AR T RS P 4 KA A W AD R A
WIS, EEMART RN RAEDE T EDNAEY AL, Bk, 4ofTo B RIFX A8 RAIEF
R AR R RAIKA AR B e 6 IR IIR A E RAAGB, KX T R TR A MAE N B 3%
FOBE, BRRIERAMADTRARRLORIT LR, AEREARMOERER T EANL T
B3 BY AR RALESRE R @R R FH ARG E A, KRR AATR
B, WESHRIRAEN R, HRIEMA Y TR AIIE BT LA RS L.

KERE: R/MERAMAEY; BB E, BAHRKR, RAEVEHR

Isolation and culture techniques of uncultured
microorganisms: challenges and opportunities

LI Binbin', WU Danni', NIE Guoxing’?, ZHOU Yuguang', CAI Man"', LI Wenjun "

1 China General Microbiological Culture Collection Center, Institute of Microbiology, Chinese Academy of
Sciences, Beijing 100101, China

2 College of Fisheries, Henan Normal University, Xinxiang 453007, Henan, China

3 School of Life Sciences, Sun Yat-sen University, Guangzhou 510275, Guangdong, China

Abstract: Microorganisms are ubiquitous on the earth, with high diversity and a variety of

FREHIH . B ARRHEREE(32170101)

This work was supported by the National Natural Science Foundation of China (32170101).
*Corresponding authors. E-mail: CAI Man, caiman@im.ac.cn; LI Wenjun, liwenjun3@mail.sysu.edu.cn
Received: 2022-09-01; Accepted: 2022-12-12; Published online: 2023-01-04



ZERR S RS TR A AT B IR SRS W 7. HLIA S P 833

functions. They play an irreplaceable role in human health, ecological stability, and species
evolution. Despite the endeavor in the isolation, research, and utilization of microorganisms
since the 17th century, most microorganisms cannot be obtained by the pure culture method,
which has seriously hindered the research on microbial life activities and the development of
microbial resources. The acquisition of the “dark matter” has always been a serious challenge.
However, it is also an opportunity to break this shackle and obtain more microbial resources.
This review introduces the influencing factors that restrict the isolation and incubation of
microorganisms in the environments, describes the new culture techniques such as optimization
of traditional culture strategy, co-occurrence network-based culture, membrane diffusion-based
culture, microfluidics, and cell sorting, and puts forward the strategy of combining multiple
techniques, with a view to providing reference for the development and utilization of microbial
resources.
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Figure 2 Innovative methods for the isolation and cultivation of novel microorganisms[g]. Green: Membrane
diffusion-based cultivation methods, such as the i (isolation) chip, hollow-fibre membrane chambers (HFMC),
diffusion bioreactors or the soil substrate membrane system (SSMS); Blue: Microfluidics-based cultivation
methods, such as nanoporous microscale microbial incubators (NMMI) or the SlipChip; Yellow: Cell

sorting-based techniques, such as Raman-activated cell sorting (RACS), fluorescence in situ hybridization of
live cells (live-FISH) or reverse genomics.
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Figure 3 Isolating and screening for antimicrobial Actinobacteria in interfacial micropipetting-based
droplets schematic illustration of methods and workflow!*. A: Principle of interfacial micropipetting (IMP).

B: Screening pipeline for antagonistic interaction between Actinobacterial strains and GFP-labeled
Staphylococcus aureus RN4220.
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Figure 4 Reverse genomics for targeted isolation'**.

1: Identification of membrane protein-encoding
genes in SAGs and MAGs; 2: Selection of predicted
exposed epitopes; 3: Antibody production; 4:
Purification and fluorescent labeling; 5: Antibodies
are added to environmental cell samples; 6: The
antibodies label the target cells; 7: Genomic
sequencing; 8: Cultivation.
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