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Abstract: Objective To investigate the concentration and genetic variations of SARS—-CoV-2 in sewage in Guiyang city from
February to December 2023. Methods A total of 1 034 sewage samples were analyzed for ORFlab and N gene concentra-
tions using quantitative PCR, and full viral genome sequencing was performed using the Illumina sequencing platform. Re-
sults Among the 1 034 samples collected, 587 were tested positive for SARS-CoV -2. The median concentration of the
ORFlab gene was 3.69 copies/ml, and the median concentration of the N gene was 7.57 copies/ml. There was a correlation
between the concentration of SARS-CoV -2 in sewage and the number of reported cases from medical institutions. Full
genome sequencing was conducted on five SARS—CoV -2 positive samples with CT values <32, achieving an average cover-
age ranging from 63.91% to 97.28%. All viral types identified were Omicron sub lineages, with a total of 110 mutation sites
identified. The S protein exhibited 22 amino acid changes, including the critical mutation E484A. Conclusion The detection
rate of SARS—-CoV-2 in urban sewage in Guiyang city is relatively high, and the viral concentration correlates well with clin-
ical cases. The application of whole genome sequencing technology allows for the detection of genetic variants in the viral
material present in sewage and identifies multiple mutation sites. Monitoring viruses in urban sewage effectively captures the
spatiotemporal trends of the disease, serving as an important complement to clinical testing and providing a reference for lo-

cal governments to implement precise epidemic prevention policies.
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Table 1 Detection of SARS-CoV-2 in sewage samples in
Guiyang city from February to December of 2023

I PRI 8 P A B ($5 DT /ml)

A by Ko K n(%) ]
ORFlab N

2 77 39(50.65) 2.57 11.32
3 99 57(57.58) 3.36 12.23
4 88 46(52.27) 3.94 447
5 99 79(79.80) 6.57 17.87
6 99 71(71.72) 6.28 12.07
7 99 50(50.51) 3.12 7.23
8 99 55(55.56) 4.62 9.57
9 88 49(55.68) 5.71 7.88
10 99 55(55.56) 2.18 4.80
11 99 42(42.42) 2.40 3.68
12 88 44(50.00) 2.81 6.20
At 1034 587(56.77) 3.69 7.57
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Figure 1 Temporal distribution of SARS-CoV-2 ORF1lab target

gene and SARS-CoV-2 N target gene concentrations in sewage

samples
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Table 2 Correlation analysis of ORFlab gene concentration and
N Gene concentration with sampling day wastewater treatment

volume and population served by wastewater treatment plants
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Figure 2 Comparison of ORFlab gene concentration, N gene
degree concentration, and number of cases in sewage samples from

Guiyang city, China
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Table 3  Whole genome sequencing results of 5 wastewater samples in Guiyang city
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Figure 3 Comparison of typing composition of SARS-CoV-2

variants in five sewage sequencing samples in Guiyang city in 2023
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Table 4 Amino acid changes of SARS—CoV-2 virus in five sequenced samples from Guiyang city, China

BEA G S HeD R L,
DJ 29 1452R ; E484A ; AH69/V70

1] 29 1452R ; E484A ; F486V ; C1243E; A H69/V70

EJ 29 1452R ; E484A ;F486V ; C1243E; A H69/V70

BJ 6.12 Q52H;V83A;H1460Q;0183E;G257S;G339R ; L.681; V4451.; V445A ; G446S ; N4A60K ; F4861.; FA86A ; F490S

JJ 6.12 V83A;H146Q;Q183E;G339R ; 1L.3681; V4451.; V445A ; G446S ; N460K ; F4861.; F486S ; F490S
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