Supplement methods for whole genome sequencing analysis
 
Next generation sequencing
[bookmark: _GoBack]Genomic DNA was extracted from overnight cultures in LB (Lysogeny broth, BD Difco™, NJ, USA) using the Qiagen Blood and Tissue Kit (Valencia, CA, USA) following the manufacturer’s instructions.  Approximately 10ng of extracted DNA per sample was sent to University of Minnesota Genomics Center (Minneapolis, MN, USA). Independent NGS libraries (Nextera DNA Library Preparation Kit, CA, USA) were created for each sample, pooled onto a single lane HiSeq 2500 rapid-run, and 250 bp paired-end reads were generated.  The run yielded an average of 2.3 million reads per sample. 82% of reads had a quality score (Phred+33) greater than 30 (mean percentile across all samples).
Read-set filtering
Raw reads were de-multiplexed and quality control metrics were determined using FastQC (v0.11.2) software (http://www.bioinformatics.babraham.ac.uk/projects/fastqc/.).  All reads were quality filtered and adapter sequences were trimmed using Trimmomatic(v0.33)  (Bolger et al. 2014) .  The minimum length was set to 125 bp. All reads that contained greater than 70% of any single nucleotide were removed by Prinseq (v0.20.4)  (Schmieder and Edwards, 2011).  Despite sequencing pure bacterial isolates, we further identified and removed any non-Staphylococcus aureus (chromosome or plasmid) reads from our filtered read-set using Kraken software  (v0.10.5-beta)  (Wood and Salzberg, 2014) with a custom database containing 33,778 bacterial strains (complete genomes, chromosomes, or scaffolds) from the RefSeq database (http://www.ncbi.nlm.nih.gov/books/NBK21101).
Genome Assembly
De novo genome assembly of our filtered read-set was completed using Megahit  (v1.0.4-beta-3-g027c6b6)  (Li et al. 2015; Li et al. 2016) with the following assembly options: --no-mercy --min-count 3 --k-min 105 --k-max 225 --k-step 10 --prune-level 3.  Initial assemblies were analyzed using QUAST (v3.1)  (Gurevich et al. 2013) revealing that the mean number of contigs assembled was 248 (80 min, 903 max) per sample containing a mean of 2,728,240 bp (2,678,477 min, 2,789,826 max) and a mean N50 value of 41,539 bp (4,787 min, 124,222 max).  These draft assemblies were improved by remapping all trimmed reads to the assembly using Bowtie 2 (v2.2.4) (Langmead and Salzberg, 2012), bam files were sorted in samtools(v1.2) (Li et al. 2009; Li. 2011), and Pilon  (Walker et al. 2014) (v1.16) was used to correct regions of mis-assembly using default settings. Contigs were extended using SSPACE (v3.0)  (Boetzer et al. 2011) and the closest reference genome for each sample was discovered by BLASTn comparison against a database of 215 Staphylococcus aureus complete chromosomes and 673 plasmids from GenBank, using NCBI_blast+ (v2.2.28) (Camacho et al. 2009).  For each isolate, contigs were aligned to its closest reference strain using CAR (Lu et al. 2014) (version July 14, 2014) and MUMer (v3.23)  (Kurtz et al. 2004) software, which positioned and orientated contigs into a single scaffold, and gaps between contigs were connected with ‘N’s. Gap-lengths were reduced using Gapfiller(v1.10)  (Boetzer and Pirovano, 2012) and finally SNPs and indels in the draft assembly were corrected by running six iterations of ICORN2(v0.95) software (Otto et al. 2010).  Across all samples, mean read coverage was 286x when remapping trimmed reads to completed assemblies. Finally, the completed chromosome and plasmid sequences were annotated with gene and protein information using Prokka (v1.11) (Seemann. 2014).
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