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Global Sewage 
A collection of sewage samples
• from 371 cities in 111 countries
• collected between 2016 and 2022
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The ARGprofiler pipeline

Hannah-Marie Martiny, Nikiforos Pyrounakis, Thomas N Petersen, Oksana Lukjančenko, Frank M Aarestrup, Philip T L C Clausen, Patrick Munk, 
ARGprofiler—a pipeline for large-scale analysis of antimicrobial resistance genes and their flanking regions in metagenomic datasets, 

Bioinformatics, 2024;, btae086, https://doi.org/10.1093/bioinformatics/btae086

~1.2k
sewage samples
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Focus on PanRes
From my last Monday 

presentation (20231116)
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All genes

14,078
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AMRFinderPlus

ARG-ANNOT
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CsabaPal*

MegaRes

Unique 
genes

usearch
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5,280

centroids

usearch
cluster_fast
90% identity

90% coverage
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Focus on a subset of PanRes
ResFinder1 ResFinderFG2 ResFinderNG3

1 Bortolaia, V., Kaas, R. S., Ruppe, E., Roberts, M. C., Schwarz, S., Cattoir, V., ... & Aarestrup, F. M. (2020). ResFinder 4.0 for 
predictions of phenotypes from genotypes. Journal of Antimicrobial Chemotherapy, 75(12), 3491-3500.
2 Gschwind, R., Ugarcina Perovic, S., Weiss, M., Petitjean, M., Lao, J., Coelho, L. P., & Ruppé, E. (2023). ResFinderFG v2. 0: a 
database of antibiotic resistance genes obtained by functional metagenomics. Nucleic Acids Research, 51(W1), W493-W500.
3 Daruka, L., Czikkely, M. S., Szili, P., Farkas, Z., Balogh, D., Maharramov, E., ... & Pal, C. (2023). Antibiotics of the future are prone 
to resistance in Gram-negative pathogens. bioRxiv, 2023-07.
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Focus on a subset of PanRes
ResFinder1 ResFinderFG2 ResFinderNG3

1 Bortolaia, V., Kaas, R. S., Ruppe, E., Roberts, M. C., Schwarz, S., Cattoir, V., ... & Aarestrup, F. M. (2020). ResFinder 4.0 for predictions of phenotypes from genotypes. Journal of Antimicrobial Chemotherapy, 75(12), 3491-3500.
2 Gschwind, R., Ugarcina Perovic, S., Weiss, M., Petitjean, M., Lao, J., Coelho, L. P., & Ruppé, E. (2023). ResFinderFG v2. 0: a database of antibiotic resistance genes obtained by functional metagenomics. Nucleic Acids Research, 51(W1), W493-
W500.
3 Daruka  L  Czikkely  M  S  Szili  P  Farkas  Z  Balogh  D  Maharramov  E   & Pal  C  (2023)  Antibiotics of the future are prone to resistance in Gram-negative pathogens  bioRxiv  2023-07

3,131 ARGs 3,897 ARGs 1,093 ARGs

ResFinder ResFinderFG ResFinderNG

+ + +

+ +

+
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Focus on a subset of PanRes
ResFinder1 ResFinderFG2 ResFinderNG3

3,131 ARGs 3,842 ARGs 1,090 ARGs

Sample-wise
FragmentCountAln: 

median: 7,814
range: 128 - 105,182

Sample-wise
FragmentCountAln: 

median: 4,909
range: 90 – 43,785

Sample-wise
FragmentCountAln: 

median: 8,613
range: 113 – 223,712

2,117 found 
(67.61%)

3,560 found
(92.66%)

980 found
(81.65%)

Gene-wise
FragmentCountAln: 

median: 54
range: 0 – 2,958,302

Gene-wise
FragmentCountAln: 

median: 111
range: 0 – 738,891

Gene-wise
FragmentCountAln: 

median: 225
range: 0 – 2,347,799
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Focus on a subset of PanRes
ResFinder1 ResFinderFG2 ResFinderNG3
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Focus on a subset of PanRes
ResFinder1

2,117 found 
(67.61%)

ResFinderFG2

3,560 found
(92.66%)

ResFinderNG3

980 found
(81.65%)

3,131 ARGs 3,842 ARGs 1,090 ARGs
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Focus on a subset of PanRes
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Looking at the resistance classes
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Looking at the resistance classes
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Looking at the resistance classes
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What’s next?
• Cluster samples on other metrics: geodesic distance, Ward?
• Include information from assemblies

ResFinder1

2,117 found 
(67.61%)

3,131 ARGs

479 assembled 
(15.30%)

ResFinderFG2

3,560 found
(92.66%)

3,842 ARGs

900 assembled
(23.43%)

ResFinderNG3

980 found
(81.65%)

1,090 ARGs

300 assembled
(27.52%) 14



What’s next?
• Investigate other groupings than world regions: geodesic distance?
• Include information from assemblies
• Are the functional genes intrinsic or not?

• Other ideas? 
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Focus on a subset of PanRes
ResFinder1 ResFinderFG2 ResFinderNG3
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(67.61%)

3,560 found
(92.66%)
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(81.65%)

3,131 ARGs 3,842 ARGs 1,090 ARGs

479 assembled 
(15.30%)

900 assembled
(23.43%)

300 assembled
(27.52%) 17
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