
ES
CM

ID
20

25 03. Bacterial susceptibility & resistance

Gschwind Rémi

P-1833

Cefiderocol resistance genes identified by functional 

metagenomics.
Remi Gschwind1,*, Mehdi Bonnet1, Anna Abramova2,3, Victor Hugo Jarquin-Diaz4, Marcus Wenne2,3, Ulrike Loeber4, Faina Tskhay5, Nicolas Godron1, Chloé Debroucker1, Maximilien Bui-

Hai1, Inès El Aiba1, Fozia Naheed6, Uli Klümper5, Thomas U Berendonk5, Sofia K Forslund4, Rabaab Zahra6, Johan Bengtsson-Palme2,3, Etienne Ruppe1.

* remi.gschwind@inserm.fr
1Université Paris Cité, INSERM, Université Sorbonne Paris Nord, IAME, F-75018 Paris, France.
2Department of Infectious Diseases, Institute of Biomedicine, The Sahlgrenska Academy, University of Gothenburg, Guldhedsgatan 10, SE-413 46 Gothenburg, Sweden.
3Division of Systems and Synthetic Biology, Department of Life Sciences, SciLifeLab, Chalmers University of Technology, SE-412 96 Gothenburg, Sweden.
4Experimental and Clinical Research Center, a cooperation between the Max-Delbrück-Center for Molecular Medicine in the Helmholtz Association and the Charité - Universitätsmedizin Berlin, Germany.
5Institute of Hydrobiology, Technische Universität Dresden, Zellescher Weg 40, 01217 Dresden, Germany.
6Department of Microbiology, Faculty of Biological Sciences, Quaid-i-Azam University, Islamabad 45320, Pakistan.

Background: Emergence of antibiotic-resistant bacteria is a global health crisis in a One Health context. Gram negative bacteria pose a particular

threat, employing beta-lactamase enzymes to hydrolyze beta-lactam antibiotics and render them ineffective. While cefiderocol is a new and

powerful weapon against these pathogens, knowledge gaps remain regarding resistance mechanisms. This study utilizes functional

metagenomics to identify novel genes which expression in Escherichi coli confers resistance to cefiderocol.

Conclusion:

Utilizing functional metagenomics, we identified four genes conferring cefiderocol resistance: three beta-lactamases and one PBP encoding

gene. This method uniquely enabled the direct characterization of gene function and associated phenotype, a critical advantage over pure

computational approaches, particularly for an antibiotic like cefiderocol for which bacterial isolates can have multifactorial resistance

mechanisms. The discovery of these genes, some linked to mobile genetic elements and prevalent in wastewater and freshwater, underscores

the potential for widespread environmental dissemination of cefiderocol resistance. To fully understand and mitigate this risk, comprehensive

functional metagenomic studies are essential.
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Sample description:Materials & methods:

→ 47 samples analyzed

using metagenomics

sequencing.

→ 21 were analyzed

using functional

metagenomic.

Three wastewater and 

one freshwater positive 

samples against
cefiderocol.

Gene %id %cov Gene %id %cov

bacterium BFN5 81,4 30

Legionella 

pneumophila
64,8 61

7191,4
Citrobacter 

freundii

Aeromonas 

caviae
100,0 63

-- FtsI/Pbp 2 - - - - -

- - - - -

GER5 Wastew ater 1716 2 - PbpC

β-lactamase

MG586042.1
98,0 100

GER3 Fresh w ater 1176 4
- Putative β-

lactamase YbxI
- Class D β-lactamase -

-

GER1 Wastew ater 2113 1

- ESBL PER-1

- Transposase 

ISVa14

- VEB ESBL

- Hypothetical protein
blaVEB-3 100,0 100

- OXA-372 family β-

lactamase

- Hypothetical protein

blaOXA-372 93,2 100 - -SWE1 Wastew ater 1316 2

- β-lactamase OXA-

10

- Hypothetical protein

Putative ARG variant in ARG database

Scientif ic name
id

(%)

qcov

(%)
PROKKA (1.14.6) BAKTA (1.9.1)

ResFinder 4 ResFinderFGSample Sample origin

Insert 

size 

(bp)

FDC

MIC

(mg/mL)

Insert taxonomy (nt) Insert annotation

Molecular characterization:

Phenotypical characterization:

CEF: cephalotin (30 µg); TEM: temocillin (30 µg); PIL: piperacillin (30 µg); AMX: amoxicillin (20 µg); CLT: ceftolozane (30 µg) +
tazobactam (10 µg); CTX: cefotaxime (5 µg); PTZ: piperacillin (30 µg) + tazobactam (6 µg); CXM: cefuroxime (30 µg); FEP: cefepime
(30 µg); AMC: amoxicillin (20 µg) + clavulanic acid (10 µg); CZD: ceftazidime (10 µg); FOX: cefoxitine (30 µg); CZA: ceftazidime (10
µg) + avibactam (4 µg); IPM: imipenem (10 µg); MEM: meropenem (10 µg); ETP: ertapenem (10 µg)

Cefiderocol resistance genes distribution in metagenomic sequencing reads:

Inserts containing ARG:

In samples analyzed using metagenomics, some ARGs are :

→Widely distributed (GER1, SWE1).

→Locally distributed (GER5).

→Undetectable, even in their origin sample (GER3).

→ For ¾ of inserts, the closest homolog is from a bacterial species that can be found in clinical settings.


