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Monitoring of SARS-CoV-2 in sewage based on digital PCR method
YANG Xi', CHENG Yan-peng, DU Chen, PENG Yue—jing, HUANG Ding—jie, WEI Bin—cai, SHI Xiu—yuan, YUE Zhi-jiao,
GAO Chen—xi, CHEN Li-li, LI Ying-hui, HU Qing-hua
‘Department of Public Health Laboratory Sciences, School of Public Health, Hengyang Medical School, University of South
China, Hengyang 421001, China
Abstract: Objective To explore a method for monitoring the concentration of SARS-CoV -2 in sewage in Shenzhen using
digital PCR, enabling real —time detection of viral nucleic acids in sewage and reflecting the epidemiological status of
COVID-19 infections in the population through nucleic acid concentration. Methods A digital PCR detection system for
SARS-CoV-2 in sewage was established, and its minimum detection limit was determined. From April to July 2023, 24-hour
composite sewage samples were collected twice weekly from the inflow of six sewage treatment plants in Nanshan and Futian
districts of Shenzhen. The modified polyethylene glycol precipitation method was used for viral concentration enrichment,
followed by quantitative detection of SARS—CoV-2 nucleic acids using the established reverse transcription digital PCR (RT-
dPCR) method. Concurrently, data on COVID-19 infection cases in the monitored sewage areas were collected for correlation
analysis with the nucleic acid concentrations in the sewage. Results The RT-dPCR method for SARS-CoV -2 nucleic acid
detection was successfully established, with a minimum detection limit of 1.00 copies/pl. A total of 162 sewage samples were
collected from April to July 2023, with a positive detection rate of 96.3% for SARS-CoV-2 nucleic acids. The concentration
of SARS—CoV -2 nucleic acids in Nanshan district ranged from 1.00x10° to 1.08 x10° copies/L,, while in Futian district it
ranged from 1.44x10° to 1.40x10° copies/L, with peak concentrations observed on May 16. Correlation analysis indicated a
significant association between sewage SARS—CoV -2 nucleic acid concentrations and the number of COVID-19 infection
cases in the population (Nanshan district r=0.77, P<0.001; Futian district r=0.80, P<0.001). Conclusion The digital PCR
method is suitable for the quantitative detection of low concentrations of SARS-CoV -2 nucleic acids in sewage, allowing for

real —time monitoring of the COVID -19 epidemic, thus providing a scientific basis for public health management and
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Table 1 Primer and probe sequences
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Table 2 Sampling site information
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Figure 1 The concentration trend of SARS-COV-2 in sewage
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Figure 2 Spearman analysis between the concentration of SARS-COV-2 in sewage and the number of COVID-19 cases
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Figure 3 Linear regression analysis of the concentration of SARS—COV-2 in sewage and the number of COVID-19 cases
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