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Abstract: Understanding microbial composition in upper respiratory infections (URISs) is critical for effective
diagnosis and treatment. Precision Metagenomic next-generation sequencing p(mNGS) can provide a
comprehensive yet clinically relevant profile of respiratory infection. The hybridization capture-based targeted
sequencing generated a precision metagenomics profile of 29 patients with acute URIs. Nasopharyngeal
samples were collected from the subjects suspected of respiratory infection, and p(mNGS) was performed
using the Illumina®/IDbyDNA Respiratory Pathogen ID/AMR Panel (RPIP). The dataset obtained from the
mNGS analysis contains a wealth of information on the composition of acute URI microbiota, including the
relative abundance of known pathogens and potential clinical implications. The dataset represents a valuable
resource for future research endeavors in respiratory medicine, infectious disease epidemiology, and
therapeutic interventions. In addition, the dataset offers significant potential for reuse and integration with
other omics datasets. The comprehensive nature of the mNGS data allows the exploration of associations
between the respiratory microbiota and host factors such as clinical outcomes, immune responses, or genetic
predisposition. Combining this dataset with other relevant datasets, such as transcriptomics or metabolomics,
could provide a deeper understanding of the complex interactions between the microbiota and the host in acute
URLIs.

Dataset: The raw genome sequencing data of Illumina MiniSeq were submitted to NCBI- Sequence Read
Archive (SRA) database in FASTQ format with BioSample: SAMN36465186 to SAMN36465214 (29), under
BioProject PRINA995059. Direct URL to data: https://www.ncbi.nlm.nih.gov/bioproject/PRJNA995059.

Dataset License: license under which the dataset is made available CC-BY

Keywords: Precision Metagenomics; Next Generation Sequencing (NGS); Respiratory infections; Microbiome;
Targeted Sequencing

1. Summary

This study collected 29 nasopharyngeal swab samples from patients undergoing PCR testing for
respiratory pathogens at Advanta Genetics (Tyler, TX, USA) between January 2022 and June 2022.
Nucleic acids, DNA and RNA were extracted separately using Zymo research reagents and following
the protocol in the Explify Respiratory Pathogen ID /AMR Panel User Guide. T7 bacteriophage DNA
was added to each sample to determine the absolute concentration of the target copies. Next-
generation metagenomic sequencing (mNGS) libraries were prepared using the lllumina®/IDbyDNA
Respiratory Pathogen ID /AMR Panel (RPIP) protocol[1].

The data in this study represents a comprehensive metagenomic analysis of acute upper
respiratory infections (URIs), offering comparative insights for researchers and clinicians in
respiratory medicine, infectious diseases, epidemiology, and public health. The dataset provides
unique precision in identifying URI-related pathogens. It stratifies identified organisms based on
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their potential to induce lower respiratory infections, presenting new avenues for microbiological
diagnostics and treatment[1]. The study illustrates the multifaceted benefits of this dataset,
encompassing comprehensive microbiota characterization, identification of uncharacterized
microorganisms, implications for respiratory medicine, infectious diseases, epidemiology, and public
health, and its integration potential with other omics datasets. Accordingly, the dataset promises
advancements in microbiological diagnostics [2].

This dataset of URI microbiota offers several clinical benefits that aid in understanding the
microbial communities present in the upper respiratory tract. The data provides detailed information
on the prevalence, abundance, and diversity of known microbial species, accurately identifying
microbes, and shedding light on the etiology and pathogenesis of URIs and their trafficking
potential[3]. Furthermore, the dataset's ability to discern mixed infections involving multiple species
is instrumental in addressing polymicrobial pathogenesis. Enabling the detection and differentiation
of these mixed infections helps clinicians tailor treatment strategies to manage complex respiratory
disease effectively[4]. The data also offers a snapshot into a better understanding of microbial
dysbiosis in microbial communities, aiding in the understanding of how shifts in the microbiota
might contribute to infections and related conditions and help scientists and epidemiologists study
the prevalence, distribution, and evolution of pathogens causing URIs. Consequently, this
information can also aid in monitoring outbreaks and tracking the emergence of new strains[5].

The metagenomics component of the dataset enables the detection and comprehensive
characterization of previously uncharacterized or unculturable microorganisms and provides a
potential avenue for biomarker discovery. Microbiota profiling through mNGS can potentially reveal
specific microbial signatures or biomarkers associated with different URIs. The discovery of novel
microbial species or strains can expand our knowledge of respiratory infections and potentially lead
to the development of new diagnostic tools or therapeutic interventions|[6].

This study augments the microbial context of URIs, enriching respiratory disease research. The
dataset unveils complex host-microbe interplays, exposing potential pathogenesis, epidemiology,
and therapeutic possibilities not readily available by conventional laboratory techniques.
Supplementary advantages of the metagenomics data are that it allows clinicians and researchers to
identify previously uncultivable or fastidious pathogens, enabling the characterization of dysbiosis,
which has been implicated in respiratory diseases like chronic obstructive pulmonary disease
(COPD) and asthma[7]. Furthermore, the dataset illuminates host-microbe interactions, enhancing
understanding of immune responses and disease mechanisms. It unravels microbial factors and
pathways pivotal for disease, potentially guiding innovative therapeutic strategies. Manipulating
these factors might lead to developing novel therapeutic approaches, such as targeting specific
virulence factors or modulating dysbiotic microbial populations in many pulmonary diseases[8].

The data affords epidemiologists and public health experts to gain better insights into URIs
epidemiology and transmission patterns. Microbiota composition and lower respiratory trafficking
potential data inform surveillance and outbreak investigations. Furthermore, metagenomics-based
microbiota characterization offers valuable insights into the distribution and prevalence of specific
pathogens across cultures, populations, and geographic domains. This contributes to epidemiological
studies that assess patterns of infection spread, potential outbreaks, and transmission dynamics. Such
URI data represents a paradigm shift in respiratory disease research and epidemiological
investigation and can help guide public health interventions and the development of targeted
preventive strategies[9].

Overall, this dataset's insights into acute URI microbiota contribute to respiratory research,
diagnosis, and treatment domains. Integration with omics datasets augments its potential, propelling
optimization and advancements in microbiological laboratory workflows and clinical diagnostics[9].
This work paves the way for a deeper comprehension of URI-related complexities, underscoring the
collaborative efforts of respiratory medicine, infectious diseases, epidemiology, and public health.

2. Data Description

This study used a hybridization-capture-based mNGS workflow to detect an additional 249
microorganisms, comprising 23 viruses, 174 bacteria, and 52 fungi, from clinical samples. The
MNumina®/IDbyDNA Respiratory Pathogen ID/AMR Panel (RPIP) was deployed to sequence 29
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clinical samples. Raw fastq files were analyzed and interpreted by deciding the cut-off values with
the following parameter-

2.1 Samples with less than 0.5 million reads after sequencing were excluded from further
analysis. Specific criteria were employed for microorganism detection in clinical sample results: >40%
target coverage, a median depth of 1X, and RPKM > 10 in the mNGS assay to be considered positive.

2.2 The mNGS results were then analyzed and the microorganisms were categorized based on
their potential to cause infection. The mNGS panel identified 27 bacteria, 2 fungi, and 15 viruses
across the 29 samples. The percentage of identified pathogens is shown in Figure 1.

Bacteria and Fungi Viruses

m M. catarrhalis m A, xylosoxidans A. graevenitzii
A, naeslundii M C. concisus M C. leadbetteri
W C. propinguum M C. pseudodiphtheriticum ® D. pigrum
W F. necrophorum W G. haemolysans W H. haemolyticus
B H.influenzae | H. parainfluenzae | N. flavescens
N. lactamica 0. anthropi P. melaninogenica m CAV uCMV ® EV-D63 HCoV-0C43 m HMPV
W P.aeruginosa m P. stutzeri m R. mucilaginosa m HPIVsd m HPIVs1 m HPIVs2 m HPIVs3 m HRV-A
W S. aureus | 5. maltophilia W S.intermedius m HRV-C mA/HINT m AJH3IN2 2 RSV-B 3019-nCoV

W S. mitis S. pneumoniae V.parvula

Figure 1. Relative abundance of the microorganism detected by the precision metagenomic analysis.

2.3 The positive microorganisms were further classified into three phenotypic groups based on
their infectivity potential: 14/44 (31%) microorganisms were grouped as part of the normal flora,
colonizers, or contaminants (phenotypic group 1); 15/44 (34%) microorganisms were grouped as
frequently associated with respiratory disease (phenotypic group 2); and 15/44 (34%) microorganisms
were grouped as pathogenic for respiratory disease (phenotypic group 3) (Supplementary Table).

3. Methods

This study collected 29 nasopharyngeal swab samples from patients undergoing PCR testing for
respiratory pathogens at Advanta Genetics (Tyler, TX, USA) between January 2022 and June 2022.
Nucleic acids, DNA and RNA were extracted separately using Zymo research reagents and following
the protocol in the Explify Respiratory Pathogen ID /AMR Panel User Guide. The RNA was then
reverse-transcribed into cDNA and combined with DNA in equal volumes. T7 bacteriophage DNA
was added to each sample to determine the absolute concentration of the target copies. Next-
generation metagenomic sequencing (mNGS) libraries were constructed using DNA tagmentation
and adapter ligation with an Illumina® RNA Prep with an enrichment kit (Cat# 20040537). The
microbial content of the libraries was enriched by hybridization with RPIP probes for 2 hours,
followed by amplification and cleanup using AMPure beads (Cat# A63881). For quality control, two
NATtrol™ Respiratory Panel 2.1 (RP2.1) Controls (ZeptoMetrix, Cat# NATRPC2.1-BIO) and a blank
viral transport medium (VIM) from Criterion Chemistries in Pelham, AL, USA, were included as
positive and negative controls, respectively, with each batch of library preparation and sequencing.
Final libraries were quantified, then pooled to an equimolar concentration and normalized to 1 nM
concentration. The library pool was denatured, neutralized, and further diluted to a loading
concentration of 2 pM. The dual-indexed paired-end sequencing with a 75bp read length was
performed using a high-output flow cell (150 cycles) on an Illumina MiniSeq® instrument. Raw fastq
files were generated by de-multiplexing, which were further analyzed using the IDbyDNA Explify®
Platform (v1.0.1) software, which detects many pathogens and generates the pathogen abundance
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and clinical significance report. The software generated a report that quantitatively identified viruses,
bacteria, and fungi, including AMR markers, in each sample. Microorganisms were categorized into
phenotypic groups based on their potential pathogenic status. Target detection accuracy in clinical
samples was determined by comparing the results to known microorganisms identified in positive
controls.

Supplementary Materials: The following supporting information can be downloaded at the website of this
paper posted on Preprints.org, Supplementary Table: sample-wise detected organism and list of respiratory
pathogens covered in ID/AMR Panel (RPIP).
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