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This document provides supplementary information that is not essential for understanding the paper, but which forms a valuable complement to the main text. In particular, it contains additional details regarding the materials and methods and experiments robustness. 

Supplementary Table S1. Primers, probes and fluorophore/quencher used for qPCR, dPCR and end-point PCR. Probes for dPCR are indicated in italics.
	Method
	Gene
	Primers and probes
	Amplicon size (bp)
	dPCR fluorophore / quencher
	References

	dPCR 
and 
qPCR
	16S rRNA gene
	5’-GTGSTGCAYGGYTGTCGTCA-3’
5’-ACGTCRTCCMCACCTTCCTC-3’
5’-GCTCGTGYTGTGAARTGTNGGRTTAAGT-3’
	147*
	TAMRA/BHQ-2
	[Maeda et al., 2003]

	
	blaCTX-M
	5’- CTATGGCACCACCAACGATA-3’
5’- ACGGCTTTCTGCCTTAGGTT-3’
5’-TGATCTGGCCAAAAGATCGTGCGCC-3’
	103
	HEX/MGB-Eclipse
	[Marti et al., 2013]

	
	blaOXA-48
	5’- AGGCACGTATGAGCAAGATG-3’
5’- TGGCTTGTTTGACAATACGC-3’
5’-TCTGGCTCGACGGTGGTATTCGAATTTCG-3’
	189
	
FAM/BHQ1
	[Subirats et al., 2017]

	
	blaNDM
	5’-GATTGCGACTTATGCCAATG-3’
5’-TCGATCCCAACGGTGATATT-3’
5’-ATGGCTGGGTCGAACCAGCAACC-3’
	93
	ATTO647N/BHQ3
	[Subirats et al., 2017]

	
	blaKPC
	5’-CAGCTCATTCAAGGGCTTTC-3’
5’- GGCGGCGTTATCACTGTATT-3’
	196
	na
	[Subirats et al., 2017]

	
	vanA
	5’-ATCAACCATGTTGATGTAGC-3’
5’- AGGGATACCGGACAATTC-3’
5’-ATGGCAAGTCAGGTGAAGATGGATCCA-3’
	93
	ROX/MGB-Eclipse
	[Mirzaei et al., 2013]

	End-point PCR
	blaCTX-M
	5′-SCSATGTGCAGYACCAGTAA-3′
5′-CCGCRATATGRTTGGTGGTG-3′
	876
	na
	[Lartigue et al., 2007]

	
	blaOXA-48
	5’-GCGTGGTTAAGGATGAACAC-3’
5’-CATCAAGTTCAACCCAACCG-3’
	438
	na
	[Poirel et al., 2011]

	
	blaNDM
	5’-GGTTTGGCGATCTGGTTTTC-3’
5’-CGGAATGGCTCATCACGATC-3’
	621
	na
	[Poirel et al., 2011]

	
	blaKPC
	5’-CGTCTAGTTCTGCTGTCTTG-3’
5’-CTTGTCATCCTTGTTAGGCG-3’
	798
	na
	[Poirel et al., 2011]

	
	fimH
	5’-TGCAGAACGGATAAGCCGTGG-3’
5’-GCAGTCACCTGCCCTCCGGTA-3’
	508
	na
	[Johnson et al., 2000]


*Size obtained for the Klebsiella pneumoniae positive control. na for non-applicable.

Primers and probe sequences were obtained from the following publications : 
· Johnson JR, Stell AL. Extended Virulence Genotypes of Escherichia coli Strains from Patients with Urosepsis in Relation to Phylogeny and Host Compromise. J. Infect. Dis. 2000;181(1):261‑72. DOI: 10.1086/315217.
· Lartigue MF, Zinsius C, Wenger A, Bille J, Poirel L, Nordmann P. Extended-Spectrum β-Lactamases of the CTX-M type now in Switzerland. Antimicrob Agents Chemother. 2007;51(8):2855‑60. DOI: 10.1128/AAC.01614-06.
· Maeda H, Fujimoto C, Haruki Y, Maeda T, Kokeguchi S, Petelin M, et al. Quantitative real-time PCR using TaqMan and SYBR Green for Actinobacillus actinomycetemcomitans, Porphyromonas gingivalis, Prevotella intermedia, tetQ gene and total bacteria. FEMS Immunol Med Microbiol. 2003;39(1):81‑6. DOI: 10.1016/S0928-8244(03)00224-4
· Marti E, Jofre J, Balcazar JL. Prevalence of antibiotic resistance genes and bacterial community composition in a river influenced by a wastewater treatment plant. PLoS One. 2013;8(10):e78906. DOI: 10.1371/journal.pone.0078906. 1.
· Mirzaei B., Farivar T. N., Juhari P., Mehr M. A., Babaei R. Investigation of the Prevalence of vanA and vanB genes in vancomycin resistant enterococcus (VRE) by Taq Man real time PCR Assay. Journal of Microbiology and Infectious Diseases 2013;192:198. DOI : 10.5799/ahinjs.02.2013.04.0107
· Poirel L, Walsh TR, Cuvillier V, Nordmann P. Multiplex PCR for detection of acquired carbapenemase genes. Diagn Microbiol Infect Dis. 2011;70(1):119‑23. DOI: 10.1016/j.diagmicrobio.2010.12.002.
· Subirats J, Royo E, Balcázar JL, Borrego CM. Real-time PCR assays for the detection and quantification of carbapenemase genes (blaKPC, blaNDM, and blaOXA-48) in environmental samples. Environ Sci Pollut Res Int. 2017;24(7):6710‑4. DOI: 10.1007/s11356-017-8426-6.

Primers and probe were tested in silico for specificity using BLAST software, for dimer formation and non-specific amplification using Primer3web version 4.1.0. Primers and probe were designed by Genosys, France. 

Supplementary Table S2. Characteristics of standard qPCR ranges. 
	Amplified gene
	 Specific Tm of the standard range
	Last quantifiable range point 
(gene copy number/reaction)

	16S rRNA gene
	85.94 ± 0.05 °C
	57.0

	blaCTX-M
	85.36 ± 0.01 °C
	4.8

	blaOXA-48
	83.90 ± 0.05 °C
	5.7

	blaNDM
	90.16 ± 0.06 °C
	5.0

	blaKPC
	88.71 ± 0.1 °C
	6.2

	vanA
	79.82 ± 0.1 °C
	5.8




Supplementary Table S3: DNA quality and quantity after two different sample preparations prior to the same enzymatic extraction.
	Sample preparation
	DNA concentration
(ng/µl)
	260/280
nm ratio1
	260/230 
nm ratio2
	DNA quantity (µg)/mL wastewater
	

	HRR-1403-Raw pellet and enzymatic DNA extraction
	110
	1.92
	1.71
	1.2
	

	HRR-1403-Concentrated wastewater and enzymatic DNA extraction
	115.2
	1.96
	1.69
	2.5
	



1-2 Ratios 260/280 nm and 260/230 nm reflect the quality of extraction. A ration of more than 1.8 reflects DNA purity (https://www.jove.com/fr/t/2565/nanodrop-microvolume-quantitation-of-nucleic-acids).

The two sample preparation methods prior to DNA extraction using the same enzymatic process were compared. For this purpose, sample HRR-1403 was processed to produce either a raw pellet following centrifugation or concentrated wastewater after ultrafiltration. In brief, the raw pellet was prepared by direct centrifugation of 3 ml of wastewater, while for the concentrated wastewater, 3 ml of raw wastewater was concentrated by ultrafiltration using a Millipore Amicon® Ultra-15 10 KDa centrifugal filter unit. The two methods gave similar results slightly below the recommended quality range. However, the ratios demonstrated satisfactory DNA quality considering the high-level of contamination of the wastewater matrix (Muralidhar et al., 2025)
Muralidhar M, Naseem MN, Mesa JRB, Omaleki L, Turni C. Optimization of DNA extraction methods from pig farm wastewater for pathogen detection using metagenomic sequencing. Microb Genom. 2025 Oct;11(10):001532. doi: 10.1099/mgen.0.001532.
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Supplementary Figure S1. Distribution of concentrations of 16S rRNA gene per reaction (A) and per mL of wastewater (B) according to the DNA dilution factor used for all samples. The results of qPCR on environmental DNA are expressed on a logarithmic scale. Means and SDs are presented on each scatter plot. 
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