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Conventional methods for bacterial pathogen detection and
characterization in various samples have several drawbacks:

• A priori knowledge of what to look for
• Culture dependent
• Time consuming and not complete

In comparison, shotgun metagenomics is:
• Open approach (all sample’s genetic material sequenced)
• Fast, efficient and accurate

 could transform the way specific key public health
questions can be addressed, in a ONE Health context.

Adapted from C. Chiu – UCSF, edited from Fields (2001) Science

Case 1a,b: Using a 24h enrichment, strain inference, relatedness
and full characterization of the 3 STEC strains was possible,
both with Illumina and Nanopore sequencing, as previously
obtained with conventional methods.

Case 2c: DNA extraction was optimized for production of long-
fragments. All the species could be detected except the lowest
abundant ones (+), also not detected by conventional methods.
For the most abundant ones (+++), long-read sequencing
allowed to link species and AMR identifications using
bioinformatics. This was not possible with short-reads.
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DNA extraction*

STEC O157 (eae+ stx1+ stx2+)
STEC 0103 (stx2+)
STEC 0145 (stx2+)

Acinetobacter baumanii (4 AMR) +
Escherichia coli (14 AMR) +

Salmonella enterica (16 AMR) ++
Staphylococcus epidermidis (3 AMR) ++

Vibrio cholera (3 AMR) +++
Bacillus subtilis (7 AMR) +++
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Case 3d: Salmonella was identified in 2
metagenomics samples from suspected food.
Both could be linked to human cases from the
Belgian outbreak and discriminated from a
Polish outbreak (previously investigated by WGS)

Long-read used 
for species IDAMR gene

The 3 case studies showed the added value of shotgun metagenomics compared to conventional methods, in a ONE
Health context. Indeed, this technique was used for accurate pathogen identification and characterization in various
samples as well as for outbreak investigation. Moreover, long-reads increased the resolution of AMR detection and
their location in the genome. Future work will focus on the method’s portability for easy, fast and direct use on-site
and on environmental samples.
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