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16S amplification and sequencing
Amplicon libraries were generated using a modified version of the dual indexed amplification method developed by Kozich et al. (2013) which amplifies the V4 region of the bacterial 16S rRNA gene. Each sample was assigned a different combination of two indexed primers and PCR amplification was performed in triplicate for each sample. Replicate amplicon libraries were combined and PCR reaction artefacts were removed using the AMPure magnetic bead clean up system (Agencourt Biosciences, Texas, USA).

One microlitre of each cleaned library was pooled into a single sample. The size,  and product specificity of the pooled library was analysed on a Tapestation (Agilent Technologies, California, USA). The concentration of three replicated samples of the library pool were quantified on a Qubit fluorometer (Invitrogen, California, USA). Following NaOH denaturation, we prepared a 3.5pm dilution of our library pool and to 950µl of this dilution we added 50µl of an equal molarity of the PhiX sequencing standard (Illumina, California, USA). This sample and standard mix was incubated for two minutes at 96°C followed by five minutes in an ice water bath. We quantified the concentration of each sample within our pooled library by sequencing on a MiSeq machine using the v2 300 cycle Nano chemistry (Illumina, California, USA). MiSeq Nano cartridges produce approximately 1/12th of the sequence data produced by a full MiSeq sequencing run. From this data, we were able to compute the relative abundance of reads per sample. This enabled us to calculate the exact quantity of each sample required to produce a final equimolar pool so that each sample was approximately evenly represented in our final sequencing dataset. From our equimolar pool, paired 250 base pair reads were generated on a MiSeq machine using a 500 cycle v2 reagent kit (Illumina, California, USA).
Read quality control
We used the R (R Core Team 2014) package DADA2 (Callahan et al., 2016) to process our raw sequence data. Reads were quality scored and trimmed at the first appearance of a base with a quality score of two or lower. Forward reads are expected to be of higher quality so forward reads of trimmed length shorter than 240 bases and reverse reads of trimmed length 160 bases or fewer were excluded from our dataset. Reads that contained any non-assigned bases (N) were also excluded, as were reads with an expected error rate higher than two. Any reads that matched the PhiX sequencing standard genome were also removed at the read quality screening stage.
Detection of sequence variants
DADA2 partitions sequencing error in each read from true genetic diversity and categorises reads together into “sequence variants” (SVs), rather than the more commonly used operational taxonomic units (OTUs), which have recently been shown to return unacceptable levels of falsely identified bacterial diversity (Edgar, 2017). The SVs present in our sequence dataset were computed and paired reads were merged into single consensus reads. Chimeric sequences were removed from the dataset. We assigned our SVs to taxonomic groupings at the genus level by comparison with the SILVA ribosomal RNA database (Quast et al., 2013) from within the DADA2 package.
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