F AR 244 2024,47(3) :415-423
Journal of Nanjing Agricultural University

TG, EALE B, 55, BA0I0 S35 D0 B AR AE PR AR B A s g B B [0 m ol KR 2441, 2024 ,47(3) 415-423.
GUO Hanyue, WANG Liyue, RUAN Yang, et al. Application and prospect of single-cell isolation and sequencing technology in environmental
microbiology[ J]. Journal of Nanjing Agricultural University,2024,47(3) :415-423.

B ESNFRAREINE R EY TN R R =
RIS, EALE, bobg, R R T TR
P AR R R e T 358 A DLBE S VR B A A BTETL A 9200 1095 M 210095)

FEE . BEE XA WA S RGN TRAL R ER AR SR BT RASF SN, A2 58 1 35 37 41 2% T4 DNA I 3 460 55 F
B &AL X E YA I D) RE 2 AR ERY T T, BRI 3k 5 IR BOR N IR A YRR TR T Ak B A
BRI S SR, SR REE AN A YT 0 A AR I KO IR A B VA 200 B 23 T, 308 0 o 40 8 O I B
TP AL R A S 8 P o (BRI P Z2 R DA B T RB R . AR 253 A 1 B 2 M R AE SRS U E I s h I LA,
Y0 TR B 533 R R PR A 8 0 DG H e AR TR B R P 5 AT AR AR {5 B SR A IR AR, A A e S
T ARTEFR AR A5 rh ) i SR AR LA SE RN RR R

SE4RIA PRI 0 5 AN Y s PR ML PR A IR B

FESHES. Q938 XERFRERD A XEHS:1000-2030(2024)03-0415-09

Application and prospect of single-cell isolation and sequencing
technology in environmental microbiology

GUO Hanyue , WANG Liyue , RUAN Yang,XU Qicheng” ,LING Ning,SHEN Qirong

(College of Resources and Environmental Sciences/Jiangsu Provincial Key Laboratory for Solid Organic

Waste Utilization, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: As our understanding of environmental microbial ecosystems deepened, the demand for in-depth studies in this area
continued to grow. Traditional methods such as culturomics and environmental DNA sequencing were no longer sufficient to fully
understand the species and functional diversity of microbes. The single-cell isolation and sequencing technology emerged as a new
paradigm in environmental microbiology ,representing a hot topic and cutting-edge advancement. This single-cell technology shifted the
focus of microbial research from the community level to the individual cell level, allowing for the precise isolation and sequencing of
single microbial cells. This approach provided a deeper understanding of the interspecies and intraspecies diversity and functional
characteristics of microbes. This review introduced the application of single-cell technology in environmental microbiology ,elaborated on
the key processes of single-cell isolation and genome amplification,and discussed the bioinformatic flow of the single-cell sequencing
data analysis. It aimed to provide insights and inspiration for the development of single-cell technology in environmental microbiology.
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The hierarchical organization of ecology ,spanning from individual organisms to populations,communities , and broader
environmental contexts, is the key to ecological studies. Traditional culture-based methodologies primarily focus on
examining specific microbial populations or a select few strains, yet the insights derived from such studies fall short of
capturing the complexities at higher ecological levels. In contrast, meta-omics techniques extend their investigative reach
from microbial communities to the environmental scale, yet they often lack the resolution to discern finer ecological
differences. Single-cell omics technologies, however, bridge this gap by facilitating the exploration of ecological dynamics
from individual microbes to a community. This approach enables an integration of data across various ecological levels,

providing a more comprehensive understanding of microbial ecology!'®) .
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Fig.2 Main steps for single-cell isolation and sequencing technology
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Cells from various environmental samples were concentrated using the iodixanol-tween 20 density gradient separation method. Cell isolation was
performed using CellenONE platform, followed by DNA extraction and its amplification through multiple displacement amplification( MDA ). Libraries
were constructed from the amplified single-cell genomic products and sequenced. The sequencing data was then subjected to quality control , assembly,

and genome quality evaluation , ultimately obtaining the genomic information of individual cells.
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