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[Abstract] Objective To apply metagenomic next-generation sequencing (mNGS) for etiological analysis in a
clustered diarrhea outbreak with negative viral test results, and to investigate the application value of mNGS in diarrhea
outbreaks. Methods mNGS was performed on 6 anal swab samples collected from a diarrhea outbreak with negative
viral test results in September 2023. The causative pathogen, as well as the presence of virulence genes and drug
resistance genes, was analyzed based on the sequencing data. Results Escherichia coli was detected in all 6 anal swab
samples, with read counts of 74—38 446 and relative abundances of 0.01%—20.15%. Among these, multiple
enterotoxin-encoding virulence genes of enteroaggregative Escherichia coli, including astA, setlA, set1B, and pet,
were detected only in sample S5. Clostridium perfringens was detected in 5 samples, with read counts of 32—3 056
and relative abundances of 0.01%—0.10%. The a toxin gene cpa was identified in 2 of these strains. Tetracycline
resistance genes zet (M), tetB (P) and retA (P) were predominantly detected. Salmonella enterica was detected in 4

samples, with read counts of 39—302 and relative abundances of 0.01%—0.03%. Salmonella pathogenicity island
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genes, including invC, prgH, prgJ, and prgK, were mainly identified, along with various resistance genes for

aminoglycosides, f-lactams and quinolones. Campylobacter jejuni was detected in 1 sample, with read counts of 640

and a relative abundance of 0.05% . Aminoglycoside resistance genes APH (2")-If and APH (3')-Illa, along with the

tetracycline resistance gene zer (O) , were predominantly detected, while no virulence genes were identified.

Conclusion This clustered diarrhea outbreak is potentially caused by Clostridium perfringens, Salmonella enterica,

Campylobacter jejuni, and enteroaggregative Escherichia coli. mNGS can be applied for the etiological diagnosis of

diarrhea outbreaks and can guide precise clinical medication as well as the surveillance and control of drug-resistant

bacteria.
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Table 1 The distribution of pathogen read counts and relative abundance in different cases detected by mNGS

BESAE  WRRFINERE Q300 j(‘;fjﬁf 7 g;”%f)@ ( g' ‘;fm aﬂf;mf
S1 26 388 753 92.40 3272(5.30) 179C0.01) 39(0.01) 64000.05)
S2 23 850 587 92.49 7 805(3.80) 314(0.0D) 78(0.01) —

S3 21481 326 91.68 187(0.17) 54(0.01) — —
S4 26 824 607 94.23 38 446(20.15) 32C0.01D) 302€0.03) —
S5 20417 534 91.56 4 345(3.42) 3056(0.10) — —
S6 4 580 591 91.11 74(0.01) — 100€0.01) —
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Figure 1 Heatmap of drug resistance genes in 4 Salmonella enteric detected by mNGS
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