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Data availability

The raw sequencing data (FASTQ) generated in this study has been deposited in the European Nucleotide Archive and can be accessed without restrictions. The data
from major sampling rounds ha have the following project accession numbers: PRJEB40798 [ebi.ac.uk/ena/browser/view/PRJEB40798], PRJEB40816 [ebi.ac.uk/ena/
browser/view/PRJEB40816], PRJEB40815 [ebi.ac.uk/ena/browser/view/PRJEB40815] and PRJEB27621 [ebi.ac.uk/ena/browser/view/PRJEB27621]. Sequencing data
from the longitudinal city sampling sites are deposited under PRJEB51229 [ebi.ac.uk/ena/browser/view/PRJEB51229], while the included datasets from the previous
study are deposited under ERP015409 [ebi.ac.uk/ena/browser/view/ERP015409]. See Supplementary Data 1 for exact sample, experiment and run accessions.
Source data are provided with this paper.

This study also utilized the publicly available databases of ResFinder [https://bitbucket.org/genomicepidemiology/resfinder_db], PLSDB [https://ccb-microbe.cs.uni-
saarland.de/plsdb/plasmids/download/], Silva [https://www.arb-silva.de/download/arb-files/] and Kraken 2 [https://benlangmead.github.io/aws-indexes/k2].

The study is an observational study of genomic material in untreated sewage samples, with a focus on antimicrobial resistance genes.
Worldwide participants were invited to participate. Participants were instructed as in the pilot study (Hendriksen et al., 2019) and
were sent bottles and with pre-paid shipping of the samples back Denmark for analysis.

The research samples were untreated sewage samples from cities in 100+ countries. The DNA within each sample reflects the
microbiome with all the genes present at that site and the human population that contributed to the samples through defecation.
The samples are meant to capture the global differences in the human-impacted urban environments globally, but also contain
environmental contribution. Untreated sewage has previously been shown to be a cost-effective and ethical way of surveying AMR
globally (Hendriksen et al., 2019).

We advertised the study widely and invited everyone in and out of our network to participate samples to the study. No exact sample
size calculations were performed prior to the study, but we aimed to cover as much of the world is possible. In that sense, samples
were convenience samples and we could not know the global interest.

Each enrolled participant was instructed to sample ~ 1L untreated community sewage before any potential treatment plant using
either sampling over 24H or an approach of 3 x 300 mL approach at least 5 min aparts. The protocol was described in Hendriksen et
al. (2019). Protocol, instructions and relevant appendencies can be found in Supplementary Data 8 of that study. The pilot study
found significant regional effects at all investigated levels, despite much fewer samples.

Collaborating partners in 100+ countries were instructed in how to take local waste water samples, freeze them and ship them back
to Denmark at DTUs expense. Sampling bottles etc. were shipped to partners. The individual partners at the discrete sampling sites
were responsible for taking pictures, filling out the metadata and submit it to DTU through Survey Monkey, as well as shipping the
frozen water samples as previously explained in Supplementary Data 8 and its supplements (Hendriksen et al, 2019). Anne Seyfarth
was responsible for gathering and compiling the submitted data and match it to the incomming samples. Christina Aaby Svendsen
was responsible for DNA extraction and Patrick Munk was responsible for organizing DNA external DNA sequencing and gathering the
in silico data.

In addition to the 2016 pilot study, bi-annual sampling campaigns in both Winter (November) and Summer (June samples), were
done to avoid seasonal biases based on Earth's hemispheres. Longitudinal sampling campaigns in select cities across all inhabited
continents were also conducted. All the new non-pilot samples were collected between January 1st of 2017 and May 22th, 2019.

The spatial scope of the study was meant to exceed earlier AMR monitoring efforts and provide a unique dataset that could both be
used for AMR surveillance, but also for other pathogen surveillance. The exact studied samples were convenience samples and the
scope could not be pre-determined. We aimed to include all countries in the world to best map out the problem of AMR, but were
ultimately limited by our abilities to recruit inside and outside of our network.




