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For community-level monitoring, the European Commission under the EU Sewage Sentinel System recommends
wastewater-based SARS-CoV-2 surveillance. Tracking SARS-CoV-2 variants in a community is pivotal for
appropriate public health response. Genome sequencing of SARS-CoV-2 in wastewater samples for tracking
variants is challenging, often resulting in low coverage genome sequences, thereby impeding the detection of the
SARS-CoV-2 mutations. Therefore, we aimed at high-coverage SARS-CoV-2 genome sequences from sewage
samples which we successfully accomplished. This first pan-European surveillance compared the mutation
profiles associated with the variants of concerns: B.1.1.7, P.1, B.1.351 and B.1.617.2 across 20 European
countries, including 54 municipalities. The results highlight that SARS-CoV-2 variants detected in the wastewater
samples mirror the variants profiles reported in clinical data. This study demonstrated that >98% coverage of
SARS-CoV-2 genomic sequences is possible and can be used to track SARS-CoV-2 mutations in wastewater to

support identifying variants circulating in a city at the community level.

1. Introduction

Undeniably, the sudden emergence of SARS-CoV-2, which has
caused a global pandemic, is a significant and in many regards un-
precedented threat to public health. SARS-CoV-2 rapidly resulted in a
high number of people requiring hospitalization, casualties and major
socioeconomic disruptions, with consequences which we still do not
fully oversee. Consequently, most countries have been forced to imple-
ment severe lockdown measures to ensure the physical distance between
people and interrupt virus transmission (Martin et al., 2020). Overall,
the high transmission rate and the rapidly evolving nature of the virus,
leading to the emergence of new variants that may transmit more readily
and evade the immune response, raise broad concerns about
SARS-CoV-2 (Harvey et al., 2021; McCormick et al., 2021; Worobey
et al., 2020).

The current phase of the COVID-19 pandemic is shaping into an era
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of genomic surveillance to track the genomic changes in the SARS-CoV-2
virus, which belongs to the family Coronaviridae, genus Betacoronavirus.
According to PANGO lineages as of now, 1575 SARS-CoV-2 variants are
known since the initial detection of SARS-CoV-2 by sequencing (Ram-
baut et al., 2020). In the last few months, genomic epidemiology, the
analysis of genome sequences, has revealed some fast-spreading and
highly virulent SARS-CoV-2 variants (Cyranoski, 2021; McCormick
et al., 2021; Priesemann et al., 2021), making them variants of concern
(VOCQ) (European Centre for Disease Prevention and Control, 2021a;
World Health Organization 2021). This development underlines the
importance of sequencing analyses. Although the European Commission
recommended to sequence 5-10% of the SARS-CoV-2 positive patient
samples, as of 22 January 2021, most Member States are below this
recommended sequencing target (European Centre for Disease Preven-
tion and Control, 2021b).

Wastewater-based epidemiology (WBE) is an emerging paradigm for
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monitoring the circulation of SARS-CoV-2 in a community. Several
research groups across the globe have shown that WBE provides addi-
tional information about the dynamics of SARS-CoV-2 at community
level (Agrawal et al., 2021a; Ahmed et al., 2020; Kitajima et al., 2020;
Medema et al., 2020; La Rosa et al., 2020). WBE efforts have primarily
focused on quantitative polymerase chain reaction (QPCR), determining
the titers of SARS-CoV-2 in the sewage and its correlation to the reported
number of SARS-CoV-2 positive cases. At present, very few studies are
available that looked for the combined potential of genomic epidemi-
ology and WBE to determine the SARS-CoV-2 genomic variants circu-
lating in a specific region. These studies are based on the amplicon
sequencing approach to perform targeted sequencing of the complete
SARS-CoV-2 genome using multiple primers. Crits-Christoph et al.
(2021) used the Illumina Respiratory Virus Oligo Panel generating 2 x
75 bp paired-end reads and achieved a SARS-CoV-2 genome coverage of
>99% for 7 out of 22 samples. Some studies performed Illumina
sequencing on amplicons generated using the ARCTIC Network Proto-
col, Hillary et al. (2021) recovered between 25 and 75% of the
SARS-CoV-2 genome, whereas, Pérez-Cataluna et al. (2022) recovered a
genome coverage higher than 90% for 11 out of 76 samples. Agrawal
et al. (2021a) used the Ion AmpliSeq SARS-CoV-2 research panel
together with the Ion Torrent platform and achieved >90% SARS-CoV-2
genome coverage. Other studies have used the Oxford Nanopore
sequencing platform generating approximately 400 bp reads based on
the ARCTIC Network Protocol. Nemudryi et al. (2020) generated a
consensus genome with a coverage of 98.51% at 6,875X average
sequencing depth. Swift et al. (2021) sequenced 30 samples with the
SARS-CoV-2 genome coverage ranging between 17 and 99%, with seven
samples having >90% SARS-CoV-2 genome coverage. Izquierdo-Lara
et al. (2021) performed Illumina as well as Nanopore sequencing of 55
samples, and only for 12 samples they achieved a genome coverage
>90% using nanopore sequencing. All of these studies reported a wide
range of SARS-CoV-2 genome coverages (i.e. 0 - 98%) for the analyzed
wastewater samples, which emphasizes the high impact of the variation
in the complex composition of wastewater samples. Low genomic
coverage could result in a lack of necessary genomic information to
identify mutations and, consequently, SARS-CoV-2 variants. It is well
known that analyzing SARS-CoV-2 in wastewater is challenging
(Michael-Kordatou et al., 2020). In particular, these challenges arise
from the inherent complexity of the wastewater matrix hindering suf-
ficient recovery of the SARS-CoV-2 RNA, and consequently resulting in
poor coverage of the SARS-CoV-2 genomes. Moreover, variation in the
wastewater composition among different regions makes it difficult to
devise a common approach for sequencing SARS-CoV-2 in wastewater.
This first pan-European study was conducted to address the
following questions: (1) although the wastewater composition and the
SARS-CoV-2 titer in wastewater differ across Europe, would it be
possible to use one common approach for sequencing of SARS-CoV-2 in
wastewater samples across all European countries to obtain high
coverage SARS-CoV-2 genomes? (2) Can next-generation sequencing
(NGS) of wastewater samples provide ad-hoc information about the
diversity of the SARS-CoV-2 variants and associated mutations at the
community level circulating in European countries? This study, which
was conducted under the umbrella of the EU Sewage Sentinel System for
SARS-CoV-2 (Gawlik et al., 2021), a direct result of what is called “The
HERA Incubator” (European Commission 2021a,b), shows a clear
coherence between clinical and wastewater SARS-CoV-2 mutation pro-
files associated with the variants of concerns at the time: B.1.1.7, P.1,
B.1.351 and B.1.617.2, circulating in 20 European countries. This
comprehensive study presents the possibility of using a common pro-
tocol for different wastewater matrices across Europe and maybe even
worldwide to deliver high coverage NGS data of SARS-CoV-2.
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2. Material and methods
2.1. Sequencing analysis

For this study, 24 h composite wastewater samples were collected,
from 54 wastewater treatment plants across 20 European countries,
between weeks 10 — 13 of 2021 (i.e. 10th to 30th March 2021) and
shipped TU Darmstadt (Darmstadt, Germany), packed with icepacks
(approximately at 6 °C), for sequencing analysis. In Darmstadt, we used
two different methods to concentrate and extract the SARS-CoV-2 RNA
to overcome biases (if any) caused by the different wastewater matrices
in combination with the chosen concentration and extraction methods.
One liter of the untreated wastewater was filtered through a 0.45 pm
electronegative membrane filter to concentrate the SARS-CoV-2 RNA,
followed by extraction using the Fast RNA Blue Kit (MP Biomedicals)
according to the manufacturer’s protocol. Another 500 ml of the un-
treated wastewater was concentrated by ultrafiltration in 100 kDa
Centricon® Plus-70 centrifugal ultrafilters (Merck) and RNA was
extracted using the Ultra Microbiome kit (Thermofisher Scientific) ac-
cording to the manufacturer’s protocol. With the ultrafiltration method,
it was only possible to concentrate 500 ml of wastewater sample at
maximum, which explains the difference in sample volume used for each
concentration method. Both RNA extracts were pooled together, to have
the largest possible amount of the SARS-CoV-2 RNA available for
downstream analysis. From the pooled RNA, cDNA was synthesized
using SuperScript™ VILO™ Master Mix (Thermofisher Scientific), fol-
lowed by library preparation using the Ion AmpliSeq SARS-CoV-2
Research Panel (Thermofisher Scientific) according to manufacturer’s
instructions. This panel consists of 237 primer pairs, resulting in an
amplicon length range of 125-275 bp, which cover the near-full genome
of SARS-CoV-2. We performed multiple sequencing runs to achieve a
high number of reads per sample. For each sequencing run, eight li-
braries were multiplexed and sequenced using an Ion Torrent 530 chip
on an Ion S5 sequencer (Thermofisher Scientific) according to manu-
facturer’s instructions.

We used the SARS-CoV-2 Research Plug-in Package, which we
installed in our Ion Torrent Suite software (v5.12.2) of Ion S5 sequence.
We used the SARS_CoV_2_coverageAnalysis (v5.16) plugin, which maps
the generated reads to a SARS-CoV-2 reference genome (Wuhan-Hu-1-
NC_045512/MN908947.3), using TMAP software included in the
Torrent Suite. The summary of mapping of each sample is provided in
Table S1. For mutation calls, additional Ion Torrent plugins were used,
similar to our previous study (Agrawal et al., 2021b). First, all single
nucleotide variants (SNVs) were called using Variant Caller (v5.12.0.4)
with “Generic - S5/S5XL (510/520/530) - Somatic - Low Stringency”
default parameters. Then, for annotation and determination of the base
substitution effect, COVID19AnnotateSnpEff (v1.3.0.2), a plugin
developed explicitly for SARS-CoV-2, was used.

2.2. qPCR analysis

Samples were received at the KWR laboratory and processed as
previously described (Medema et al., 2020). The N2 assay targeting a
fragment of the nucleocapsid gene, as published by US CDC (US-CDC
2020), was used to quantify SARS-CoV-2 RNA in the sewage samples. All
RT-PCR’s were run as technical duplicates on 5 pl extracted nucleic acid.
RT-qPCR reactions on serial dilutions containing RT-ddPCR calibrated
EURM-019 single stranded RNA (provided by the Joint Research center)
were used to construct calibration curves that subsequently were used to
quantify N2 in RNA extracted from the sewage samples. Reactions were
considered positive if the cycle threshold was below 40 cycles.

CrAssphage CPQ_064 specific PCR (Stachler et al., 2017) was used to
quantify this DNA-virus that is ubiquitously present exclusively occurs
in human intestinal tracts in high concentrations. Assays were per-
formed in duplicate on 5 pl 1:10 diluted extracted nucleic acid. Quan-
tification was performed using PCR assays on dilution series of a
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synthetic quantified gBlock (obtained from IDT, Leuven, Belgium)
containing the CPQ_064 gene fragment.

2.3. Data analysis

We downloaded the variant surveillance data package from GISAID
on 31th May 2021. This data package consists of information about the
identified variants, the corresponding amino acid (AA) mutations and
sample location. We filtered the dataset, limiting it to human samples
with complete coverage. This dataset was used to determine associations
between the amino acid (AA) mutations detected in wastewater samples
and AA mutations, with their corresponding pangolin lineage, reported
from clinical samples. From the GISAID data package, we also deter-
mined the fraction of clinical samples reporting the current variants of
concern (VOC): (1) B.1.1.7, (2) P.1, (3) B.1.351, (4) and B.1.617.2
(European Centre for Disease Prevention and Control, 2021c, 2021a;
World Health Organization 2021). Data analysis was performed in R
(v3.6.2) using the ggplot (v3.3.3) package for data visualization, and
pheatmap (v1.0.12) for hierarchy clustering and heatmap construction.

2.4. Data and materials availability
All data are available in the main text or the supplementary mate-

rials. Raw metagenomic sequence data are available from the National
Center for Biotechnology Information (NCBI) Sequence Read Archive
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3. Results
3.1. SARS-CoV-2 Variants and mutations of concern in Europe

During March 2021, most countries in Europe reported an increase in
the COVID-19 positive cases. To get an overview of the clinical situation,
we determined the count of sequences associated with current VOCs (i.
e, B.1.1.7, B.1.351, P.1, and B.1.617.2) (European Centre for Disease
Prevention and Control, 2021d; World Health Organization 2021) in the
20 European countries that had provided wastewater samples (Fig. 1).
The increased COVID-19 incidence rate corresponded with the increase
in sequences of B.1.1.7 among the clinical samples sequenced in these
countries. During this time, B.1.351 cases were reported in 18 out of 20
countries and P.1 cases in 10 countries. Also, very few B.1.617.2 se-
quences were reported (Fig. 1). While looking at the emergence of the
mutations during March 2021, we found that among the most abundant
mutations across all countries, the D614G (spike protein) and P323L
(non-structural protein, Nspl2) mutations were detected in all the
countries (Fig. S2).

Co-occurrences of D614G and P323L have often been reported (Vilar
and Isom, 2021), however, some samples from Germany and China
lacked P323L (Korber et al., 2020). The spike protein N501Y and H69del
mutations were also highly abundant in most of the countries, earlier
associated with B.1.1.7 and later with all VOCs except B.1.617.2 (Fig.
S1, Fig. S2). In some countries the S106del, G107del, F108del muta-

(SRA) under Submission ID SUB9829162, BioProject number tions, which are ORF1b signature mutations of the VOCs P.1, B.1.1.7 and
PRJINA736964. B.1.351 (Naveca et al., 2021), were also among the abundant mutations
(Fig. S2). Across the twenty European countries twenty-six ORFlab
mutations, fourteen spike protein, eight nucleocapsid (N) protein, six
ORFS8, and three ORF3 mutations were among the dominant mutations,
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Fig. 1. COVID-19 situation in 20 European countries from clinical sequencing data. (A) Maps showing the incidence rate of the COVID-19 positive cases reported in
the countries, during weeks 10 to 13, from when the wastewater samples originated. (B) Relative abundance of all sequences for the countries from where wastewater
samples were analyzed, available in GISAID (https://www.gisaid.org) on 31-05-2021. All the sequences except B.1.1.7, B.1.351, P.1, and B.1.617 were categorized

as “Others”.


https://www.gisaid.org

S. Agrawal et al.

exhibiting spatial and temporal variation (Fig. S2).

3.2. Mutations associated with variants of concern in wastewater samples

For this study, wastewater influent 24 h composite samples from 54
wastewater treatment plants (WWTPs) across 20 European countries
were collected between weeks 10 — 13 of 2021 (i.e. 10th to 30th March
2021). Using protocols employed in this study, we were able to achieve
more than 98% genome coverage for all the samples (Table S1, Data S1).
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We identified the mutations, which vary in their association with the
VOCs, in each wastewater sample, by mapping the reads generated to
the SARS-CoV-2 reference genome (Wuhan-Hu-1 [GenBank accession
numbers NC_045512 and MN908947.3]). In total, 711 different muta-
tions were identified across all the samples, out of which 633 mutations
were associated with the VOCs. These 633 VOC associated mutations
include mutations that are also associated with other SARS-CoV-2 lin-
eages. Out of these mutations, 619 mutations were observed at >2.5%,
311 mutations at >5% and 23 mutations at >50% allele frequency
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(Fig. 2). Most of the 23 mutations were present in all but a few samples.
For example, the W131C mutation was only detected in wastewater
samples from Denmark (Fig. 2). W131C is one of the important muta-
tions in ORF3a, which is found to assist the ion channel formation and
thereby supports the virus in its infectivity (Hassan et al., 2021). The
A220V mutation was only identified in samples from Lithuania (Fig. 2),
which corresponds to the high count of A220V reported in clinical pa-
tient samples (Fig. S2).

Although many low-frequency mutations were observed, the read
abundance of low-frequency mutations was mostly similar to the
abundance of the high-frequency mutations (Fig. S4). The highest count
(ranging between 16 and 60) was observed for mutations associated
with B.1.1.7 in all the samples (Fig. 3), followed by B.1.351. P.1 and
B.1.617.2, which had a low count of associated mutations but included
signature mutations. For example, signature spike protein mutations (i.
e. L452R, T478K, P681R, D950N) (European Centre for Disease Pre-
vention and Control, 2021d; Winger and Caspari, 2021) of B.1.617.2
were identified in some of the wastewater samples.

3.3. Abundance of spike protein AA mutations

As the spike protein AA mutations have been associated with changes
to characteristics of SARS-CoV-2, leading to an increase in trans-
missibility and reduced efficacy of treatments, a particular list of spike
protein AA mutations is used by the European center for Disease Pre-
vention and Control (ECDC) for characterizing the VOCs (European
Centre for Disease Prevention and Control, 2021c, 2021a). Therefore,
we also assessed the read abundance of these spike protein AA mutations
in our wastewater samples (Fig. 3).

Overall, D614G was most abundant, followed by: P681H, T716],
A570D, S982A, H69del, Y144del, D1118H, N501Y, K417N, E484K and
others, in decreasing order. Only six out of the 27 AA mutations (i.e.
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D1118H, D614G, H69del, N501Y, P681H, S982A, and T716I) were
present in all the samples (Fig. 3). A570D and Y144del were identified in
53 samples. D1118H, S982A, T7161, H69del, P681H and A570D have
been mainly found in the B.1.1.7 variant, whereas N501Y has been
associated with B.1.1.7, B.1.351, and P.1 (Peacock et al., 2021). For 31
samples, the total read abundance of these AA mutations was above
1e+05 reads, the lowest values in all three sample were detected in the
samples from Denmark ranging between le+04 and 3e+04 reads
(Fig. 3).

3.4. Abundance and prevalence of dominant AA mutations

Most of the attention is given to spike protein AA mutations, espe-
cially since the emergence of B.1.1.7, because the spike protein mediates
virus to host cell-surface attachment, and it is also the principal target of
neutralizing antibodies (Harvey et al., 2021). However, mutations in
other regions of the SARS-CoV-2 genome are also relevant (Nelson et al.,
2020; Peacock et al., 2021). Therefore, we analysed the most abundant
AA mutations found across all the samples for a comprehensive insight
into the mutations detected in the wastewater samples (Fig. 4). Three
mutations (Q27stop, R52I, and Y73C) in ORF8; D3L and S235F in the N
protein; P681H, D614G, H69del, S982A, T7161, D1118H, and N501Y in
the spike protein; P4804P, T5304T, F3677del, A1708D, S216S, F924F,
12230T, T10011, F1907F, and H5005H in ORFlab appeared to be most
dominant and prevalent in the samples (Fig. 4). The presence of Q27stop
and R52I mutations, along with the spike protein mutations, is reported
to likely increase the transmissibility of SARS-CoV-2 (Pereira, 2021).
Q27stop and R52I are known as characteristic mutations for B.1.1.7
(Emma, 2021) and are unique to B.1.1.7 (Singer et al., 2020). Also,
F1907F, H5005H, A1708D and T1001I seem unique to B.1.1.7 (Singer
et al., 2020). Another two ORF8 protein mutations, Y73C and K68stop,
were present in most of the samples. The Y73C mutation is known to be
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Fig. 4. Heatmap showing the read abundance of the top 50 AA mutations found across all the samples.

unique in B.1.1.7 (Singh et al., 2021). Although no clear relevance of
K68stop is known, it is reported to be present in SARS-CoV-2 genomes
with the highest number of spike protein mutations (Pereira, 2021) and
also seems unique to B.1.1.7 (Singer et al., 2020). The P681H spike
protein mutation was the third most abundant across the samples. In
total, 13 spike protein mutations were amongst the dominant mutations
(Fig. 4).

All spike protein mutations, along with the earlier mentioned ORF8
mutations, have been found in the B.1.1.7 variant in clinical samples
(Pereira, 2021). E484K was observed in all wastewater samples from
France and Sweden. This E484K mutation has been found in B.1.1.7,
B.1.351, and P.1 (Tegally et al., 2020). Eight mutations of the nucleo-
capsid protein were also dominant in the samples, especially D3L and
S235F. Both of these mutations are known to likely alter the stability and
immunogenic properties of the N protein (Azad, 2021) and are signature
mutations of B.1.1.7 (Galloway, 2021). In the ORFlab region, 21 mu-
tations were abundant in the samples. The F924F and P4715L ORFlab
mutations have been reported to have a strong allelic association with
D614G in variants dominant in Europe (Koyama et al., 2020; Yang et al.,
2020). The Q57H mutation of B.1.351 was also among the dominant
mutation but was detected in only few samples (Fig. 4).

4. Discussion

Although previous studies have proven the usability of genome
sequencing of SARS-CoV-2 in wastewater, there appears to be a common
challenge, i.e., achieving high SARS-CoV-2 genome coverage across all
the samples in each study (Crits-Christoph et al., 2021; Fontenele et al.,

2021; Izquierdo-Lara et al., 2021; Nemudryi et al., 2020). High coverage
is important to avoid loss of information about the mutations detected in
wastewater because mutation profiles serve as the backbone to deter-
mine the variants present in wastewater samples. For example, some
previous studies used detected mutations to determine variants (Fon-
tenele et al., 2021; Pérez-Cataluna et al., 2022). The data presented in
this study clearly shows that it is possible to obtain high coverage
SARS-CoV-2 genomes, irrespective of variability in the composition of
wastewater and the concentration of the SARS-CoV-2 RNA in the
wastewater from different locations (Table S1). It is important to note
that, there might be a need to optimize the primer pairs used for
amplicon sequencing with emergence of new SARS-CoV-2 variants to
achieve: (1) good coverage of the SARS-CoV-2 genome, and (2) better
detection of emerging variants with new mutations, for example the
Omicron variant with multiple new mutations. One of the approaches to
overcome this challenge with emerging variants could be to include
primers for more redundant amplicon coverage of all the regions of the
SARS-CoV-2 genome.

According to the results shown in Fig. 1, showing the incidence rate
of the COVID-19 positive cases reported in the sampled countries during
weeks 10 to 13, variant B.1.1.7 was prevalent in all the countries except
Cyprus. Cyprus shows an atypical picture, with relatively little B.1.1.7
and '"other" variants prevalent. Similarly, based on wastewater
sequencing data, B.1.1.7 seemed to be more prevalent in all the coun-
tries (Fig. S5). The difference between clinical and wastewater
sequencing data of Cyprus most likely resulted from fewer clinical
samples being sequenced during weeks 10 to 13. Variant B.1.351
seemed to be circulating more in Finland than in other countries based
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on clinical and wastewater sequencing data. B.1.351 was observed with
relatively similar read abundance in all three wastewater samples,
originating from three different WWTPs in Finland.

The pattern of genomic variants and the abundance of VOCs were
consistent between the clinical and the wastewater sequencing data,
especially for dominant mutations (Fig. S2, Fig. 4). For example, both
data-sets show a high read abundance of the D614G mutation. Similarly,
P681H was also dominant in clinical and wastewater samples (Fig. S2,
Fig. 4). On the other hand, wastewater sequencing data can also reveal
genomic variants which are not reported as dominant in clinical data.
For example, Q27stop was one of the dominant mutations in wastewater
samples but not in the clinical samples of all countries (Fig. S2, Fig. 4).
The ORF8 mutations (such as Q27stop, R52I, K68stop) have been
emphasized to be relevant and require closure attention (Jungreis et al.,
2021; Pereira, 2021), especially because they occur recurrently (Pea-
cock et al., 2021; Pereira, 2021). However, at the time of this study the
count of the ORF8 mutations in genomes deposited in GISAID (htt
ps://www.gisaid.org) was low, which according to a previous study is
due to bias in samples sequenced (Pereira, 2021). Across most of the
wastewater samples, we detected a high occurrence of ORF8 mutations
(i.e. Q27stop, R52I) (Fig. 4), which provides evidence for the circulation
of SARS-COV-2 variants containing these mutations in the sampled re-
gions. Also, wastewater sequencing data can reveal spatial prevalence of
mutations. For example, the Q57H mutation was dominant in all three
samples from Finland, which is consistent with clinical genomic data of
Finland (Lam et al., 2020). This emphasizes that sequencing for
SARS-CoV-2 in wastewater can provide additional information about the
prevalence of mutations (such as Q27stop), which might not currently
appear abundant based on clinical data. Also, relative abundance data
grouping the mutations that are associated with a particular variant
revealed a clear dominance of B.1.1.7 among the samples, followed by
mutations associated with B.1.351, P.1, and B.1.617 (Fig. S5), which is
similar to the clinical sequencing data. Wastewater sequencing can also
provide information about those mutations that have not been detected
in clinical samples of a region but detected in clinical samples of other
regions. For example, Swift et al. (2021) reported detecting some mu-
tations in the wastewater samples of South Carolina, which were not
present in clinical samples of the same region but were present in the
global sequence database of clinical samples.

5. Conclusion

The results obtained in this study clearly show that surveillance of
SARS-CoV-2 mutation profiles associated with VOCs in wastewater
samples is possible using NGS. The study also highlights that genomic
surveillance of SARS-CoV-2 in wastewater could track clinically relevant
mutations, which might be underrepresented in clinical sequencing
data. The data generated also presents the possibility to attain above
98% coverage of the SARS-CoV-2 genome from the wastewater samples.
In wastewater samples, a mixture of genomic material of multiple SARS-
CoV-2 variants may be present. Nevertheless, it is still possible to obtain
information about variants based on the prevalence of key mutations of
the respective variant. However, it is essential to note that sequencing
surveillance of wastewater samples should be considered complemen-
tary information to whole-genome sequencing of clinical samples.
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