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Introduction: Methods:
The current gold-standard for profiling gut microbiomes is 16S
ribosomal RNA-gene sequencing, or shotgun metagenomics using
short-read sequencing data. However, developments in long-read
sequencing accuracy have the potential to leverage new approaches
for microbiome sequencing, providing a new standard.

Here we evaluate the effectiveness of PacBio HiFi long-reads to
provide high quality metagenomic data, and crucial information, such
as antimicrobial resistance profiles, from a single sequencing run. Our
results demonstrate that PacBio HiFi long-read metagenomic
sequencing shows promise for clinical applications as a culture-
independent approach for rapid and accurate pathogen detection.
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Conclusions and future directions:
PacBio HiFi long-read sequencing was able to provide a clinically-relevant characterisation of the human gut microbiome, with pathogen
genome identification possible at the species level. This was comparable to the resolution provided by bacterial isolate sequencing.
Future work will compare PacBio HiFi long-read metagenomic data with Illumina paired-end short-read data. We will also compare genomic
variation between long and short-read isolate contigs derived from the same stool sample.

Results
20 human stool samples were extracted using the Qiagen Power Fecal Pro HMW extraction kit. Of these samples, 13 possessed a
gastrointestinal pathogen, as characterised using traditional and molecular diagnostics. Our aim was to understand and refine the use of read,
contigs and MAG data to understand the diversity of taxa and genes present in the samples (Figure 1). We found that, across these 13 stool
samples, the previously characterised pathogens were detectible in 13/13 HiFi reads, 11/13 contig assemblies and 5/13 of the high-quality
metagenome-assembled genomes (MAGs) (Figure 1 and Table 1). MAGS corresponding to characterised pathogens were assembled as single
contigs, highlighting the accuracy of PacBio HiFi sequencing technology. The focus on these high-quality data as MAGs potentially misses data
for other taxa observed in the reads and contigs.

Table1: Summary statistics for 20 human stool samples, sequenced from the University of Liverpool BioBank
and UKHSA. 13 samples tested positive for Salmonella or E.coli using the current clinical diagnostic 
frameworks.  The number of taxa was calculated using Sourmash [4].
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MAG

Sample 11
Salmonella
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PacBio HiFi metagenomic data was used to generate a Salmonella MAG,
which was scored as 100% complete by CheckM2. This corroborated with
previous traditional and molecular results. The isolate and MAG genomes
are comparable, with sequence lengths of 4679226 and 4679254,
respectively (Figure 2). In addition, both genomes have 4334 protein-
coding genes and a GC content of 52.2%, highlighting the accuracy of
long-read metagenomic sequencing to produce isolate-quality MAG
sequences to characterise genomes of interest.

Figure 1: Comparison of the taxonomic composition relative abundance between reads, contigs and 
MAGs for sample 11. Taxonomic classification was completed using Sourmash, using GTDB-R207 as 
a reference database. 

Figure 2:  Visual comparison of stool Sample 11 MAG (classified as Salmonella) and a Salmonella
genome, from a cultured isolate, derived from the same stool. Circos plots were produced by Bakta.
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