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H various methods, such as Polymerase Chain Reaction (PCR), random
|ntr0duct|0n priming, or enzymatic fragmentation [3].

Domestic sewage represents a complex mixture of organic and inorganic The sequencing libraries are subsequently sequenced using high-
substances, including human waste, detergents, pharmaceuticals and  throughput sequencing platforms, such as Illumina, Oxford Nanopore, or
microbial pathogens, that are discharged from households into municipal ~ PacBio, to generate millions of short reads or long reads of nucleotide
wastewater treatment systems. The microbial composition of domestic sewage ~ Sequences. Bioinformatics tools and pipelines are then employed to process,
is highly diverse and dynamic, reflecting the diverse array of microorganisms ~ @ssemble, annotate and analyze the sequencing data, including taxonomic
present in the human gut, skin and environment. While wastewater treatment classification, functional annotation and comparative analysis of microbial
plants are designed to remove suspended solids, nutrients and pathogensfrom ~ communities across different samples. One of the key applications of
sewage, they may not always adequately eliminate all microbial contaminants, ~ Metagenomic sequencing in domestic sewage is the characterization of
posing potential risks to public health and the environment. Metagenomic mIGFObIal .comr.numty composition and st.ructure, .WhICh pr.owdes |n3|gth
sequencing, a culture-independent technique that enables the comprehensive  Into the diversity, abundance and dynamics of microorganisms present in
analysis of microbial communities and their genetic composition, has emerged wastewater. By comparmg mlcroblal communltleg across (ﬁffergnt .trez.atment
as a powerful tool for studying the microbial ecology of domestic sewage stages orgeograpr_nca_l locations, researchers can identify mlcrqblal |nd|cato_rs
and detecting pathogenic microorganisms [1]. By sequencing the DNA or of_sewa_lge gonta_mmatlon_, assess treatment efficiency and monitor changes in
RNA present in wastewater samples, metagenomic analysis can provide ~ Microbial diversity over time [4].
insights into the diversity, abundance and functional potential of microbial Another important application of metagenomic sequencing is the
communities, as well as identify specific pathogens and genetic determinants  detection and surveillance of microbial pathogens in domestic sewage,
of antimicrobial resistance. In recent years, advancements in high-throughput including bacteria, viruses and protozoa, that pose risks to public health. By
sequencing technologies, bioinformatics tools and data analysis methods analyzing sequencing data for the presence of known pathogen sequences or
have significantly expanded the application of metagenomic sequencing in  genetic markers, researchers can identify potential sources of contamination,
wastewater research, enabling researchers to gain deeper insights into the track the spread of infectious diseases and assess the effectiveness of
microbial dynamics of domestic sewage and its implications for public health. sanitation measures and public health interventions. In addition to pathogen
This paper aims to review the current state of knowledge on metagenomic detection, metagenomic sequencing can also provide insights into the genetic
sequencing for microbial community analysis and pathogen detection in determinants of Antimicrobial Resistance (AMR) in domestic sewage, including
domestic sewage, highlighting its potential applications, challenges and future Antibiotic Resistance Genes (ARGs) and Mobile Genetic Elements (MGEs)
directions [2]. that confer resistance to antimicrobial agents. By profiling the resistome of

wastewater samples, researchers can evaluate the prevalence, diversity and

T dissemination of ARGs and MGEs in sewage, as well as assess the potential
Descnptlon risks of AMR transmission to humans and the environment. Challenges
associated with metagenomic sequencing for microbial community analysis

Metagenomic sequencing offers a comprehensive approach to studying  and pathogen detection in domestic sewage include sample complexity,
microbial communities in domestic sewage, allowing researchers to analyze  gata volume, bioinformatics expertise and data interpretation. Wastewater
the entire genetic material (DNA or RNA) present in a sample withoutthe need  samples are inherently complex and heterogeneous, containing a mixture
for culture-based methods. This enables the detection and characterization of microbial species, genetic material and environmental contaminants that
of a wide range of microorganisms, including bacteria, viruses, fungi and  can complicate sequencing and analysis. Furthermore, the sheer volume
protozoa, as well as their genetic diversity, functional capabilities and  of sequencing data generated from metagenomic studies requires robust
interactions within the microbial community. The workflow of metagenomic computational resources and bioinformatics pipelines for data processing,
sequencing typically involves several steps, including sample collection, analysis and interpretation [5].
nucleic acid extraction, library preparation, sequencing and bioinformatics
analysis. During sample collection, wastewater samples are collected from
different points within the sewage system, such as influent, primary effluent,
secondary effluent and final effluent, to capture the spatial and temporal ) ) ]
variability of microbial communities. Nucleic acids (DNA or RNA) are then Metagenomic sequencing represents a powerful tool for studying

extracted from the samples and converted into sequencing libraries using ~ Microbial communities and detecting pathogens in domestic sewage,
offering insights into the diversity, composition and functional potential

of microorganisms present in wastewater. By leveraging high-throughput
sequencing technologies and bioinformatics tools, researchers can analyze
the entire genetic material of sewage samples, identify microbial indicators
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Moving forward, future research directions in metagenomic sequencing
for microbial community analysis and pathogen detection in domestic sewage
may include the development of standardized protocols, benchmarks and
reference databases for data analysis and interpretation, as well as the
integration of metagenomic data with epidemiological, environmental and
public health datasets to enhance our understanding of microbial ecology,
infectious disease transmission and AMR dissemination in urban wastewater
systems. By harnessing the power of metagenomic sequencing and advancing
our knowledge of microbial communities in domestic sewage, we can
develop more effective strategies for wastewater management, public health
surveillance and environmental protection, ultimately safeguarding human
health and the integrity of aquatic ecosystems in urban areas and beyond.
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