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Identification of antimicrobial resistance genes and association with mobile genetic elements

We used PathoFact v1.0, a pipeline for the prediction of virulence factors and antimicrobial resistance genes, to predict and identify ARGs
within our metagenomes. The assembly files from individual samples were used as input for the AMR analyses. To assess the relevance of
metaplasmidSPAdes and metaviralSPAdes for identifying plasmid and viral sequences respectively, we used de novo SPAdes assembler
v3.15.4. For the assembly, we used the same kmer settings as the assembly setup in IMP, i.e. 21, 33, 55, and 77, in a paired-end format with
24 threads. Subsequently, ARGs were collapsed into categories based on the Comprehensive Antibiotic Resistance Database (CARD) and
identified using PathoFact. Thereafter, the relative abundance of the ARGs was calculated using the Rnum_Gi method described by Hu et al.

Identified ARGs and their categories were linked to associated bacterial taxonomy using the metagenomic bin classifications. Furthermore,
utilizing PathoFact, ARGs were linked to predicted mobile genetic elements (MGEs: phages and plasmids) to identify probable transmission of
AMR between taxa. More specifically, to link both the MGEs and the taxonomy to the ARGs, we mapped the genes to assembled contigs,
followed by identifying the corresponding bins (MAGs) to which the contigs belonged. By considering all different predictions of MGEs, a final
classification was made based on the genomic contexts of the ARGs encoded on plasmids, phages or chromosomes, including classification of
those that could not be resolved (ambiguous). The ARGs that could not be assigned to either the MGEs or bacterial chromosomes were
further referred to as unclassified genomic elements. Certain ARGs were encoded on both the bacterial chromosome and phage genomes.
HGT of ARGs was assessed using MetaCHIP v1.0 with a modified setting of full-length match of genes of interest to ensure robustness of the
findings. The confirmation of ARGs and their associated mode of transfer was also performed manually alongside this by mapping identical
1Kbp flanking regions, via the same pipeline. Briefly, groups of genes among all input MAGs with maximum average identity were considered
putative HGT genes. To validate the predicted candidates, a pairwise BLASTN was used to assess each pair of flanking regions of 10 Kbp. Visual
representations of the genomic regions were extracted alongside the results for visual interpretation and inspection.

Linking antimicrobial resistance genes with integrons

The assemblies generated via IMP were used to assess the presence and abundance of integrons within the metagenomes. Briefly, attC sites
were identified by HattCI while for the annotation of the intI sites a BLAST database was created using the intI variant sequences from the
UniProt database. Only those contigs where both the signature genetic regions (intI and attC) were found were annotated as having
‘complete’ integron elements. We also identified the MAGs along with which the integrons were binned, thus linking the integrons to the
reconstructed genomes. The ARG information was overlaid onto this to identify contigs where integrons were linked with ARGs. Furthermore,
we used sequence coordinates to identify integron localization, i.e., chromosome, plasmid or phage localization of gene cassettes, incomplete
and complete integrons on MGEs. This information was used for downstream differential analyses.

Data analysis

Figures for the study including visualizations derived from the taxonomic and functional, were created using version 3.6 of the R statistical
software package. GraphPad was used to generate the figures for describing the longitudinal weight measurements of the mice. DESeq2 and
Wilcoxon rank-sum tests with FDR-adjustments for multiple testing were used to assess significant differences for the AMR and taxonomic
analyses whereas a paired two-way ANOVA (Analysis of Variance) within the nlme package was used for identifying statistically significant
differences in the integron profiles. Chord diagrams for the HGT events were generated using scripts found within the MetaCHIP package
while the pangenome visualizations were obtained using anvi’o.

The sequencing data generated for this study are available via NCBI’s Sequence Read Archive under the accession number: PRJNA691897. The metadata file
indicating group and timepoint information can be obtained via the same accession ID.

To determine the number of animals required per treatment and control group we performed a multifactorial power analysis based on a 2015 study (PMID:
24445449). The data from this study was used in the analyses for power calculation.

For trimming mouse reads the Mus musculus (GRCm38.p6 (GCA_000001635.8) data was used; retrieved on 16-May-2020 from https://www.ensembl.org/
Mus_musculus/Info/Index) reads.

Additionally, the CARD database (https://card.mcmaster.ca/) for antimicrobial resistance genes was used.




