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METHODS
Mapping of sequenced data and variation detection were carried out using an automated in-

house pipeline.

Mapping
Sequenced reads were mapped against the ST22 reference (HO 5096 0412) using SMALT v
0.5.8 (http://www.sanger.ac.uk/resources/software/smalt/) to produce bam files. Reads

were only mapped if they matched the reference with an identity of greater than 90%.

Indel identification and realignment

As mapping programmes align each read in isolation, insertion and deletion (indel) positions
in reads relative to the reference sequence are not always consistently aligned across all
reads. This can lead to misidentification of variation around indels. To reduce this potential
error the pipeline assesses the evidence for indels across the genome and, once strongly
supported indels are identified, realigns the reads in their vicinity. First, candidate indels
relative to the reference were identified with pindel.! For each candidate indel, relevant
reads (those mapping within 1 read length of the indel and those not mapping against the
reference sequence in the initial mapping) were remapped against a version of the genome
with the proposed indel included, and mapping statistics compared to that without the
indel. Where multiple indels were found within a read length, combinations of presence and
absence of each indel were compared. Where the inclusion of an indel improved mapping,
the indel was accepted. A final mapping was completed against a version of the reference
including all accepted indels, to produce a bam file whose co-ordinates were adjusted to fit

the original reference sequence.

Variation detection

Variation statistics at each base were calculated using samtools mpileup followed by
bcftools view from the samtools package.” All bases were then filtered to remove those with
uncertainty in the base call. The bcftools variant quality score was required to be greater
than 50 and mapping quality greater than 30. If not all reads gave the same base call, the
allele frequency, as calculated by bcftools, was required to be either 0 for bases called the
same as the reference, or 1 for bases called as a SNP. The majority base call was required to

be present in at least 80% of reads mapping at the base, and the minimum mapping depth



allowed was 4 reads, at least two of which had to map to each strand. If any of these filters

were not met, the base was called as uncertain.

Phylogenetic analysis
Phylogenetic reconstruction was carried out using the maximum-likelihood programme
RAXML v 7.0.4% with a GTR model of evolution. SNPs were reconstructed onto the tree using

the deltran parsimony criterion using a script written in biopython.
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Table S1. Antimicrobial susceptibility pattern of MRSA isolates.
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Red means resistant and white means susceptible to a given antibiotic. Green, initial result

proved incorrect on repeat testing and changed designation from susceptible to resistant. A

healthcare worker had twenty MRSA colonies taken from the primary plate; the blue box for

erythromycin signifies that some colonies were susceptible to this antibiotic (n=18) and

some were resistant (n=2).



Table S2. Accession numbers of genome sequence data for each MRSA isolate. Deposited at

the European Nucleotide Archive (ENA, http://www.ebi.ac.uk/ena/).

. Accession Involved in
Name in paper MLST number outbreak?
P1 ST2371 ERRO70045 | Yes
P2 ST2371 ERRO70042 | Yes
P3 ST2371 ERRO70043 | Yes
P4 ST2371 ERRO70044 | Yes
P5 ST2371 ERRO70046 | Yes
P6 ST2371 ERRO70047 | Yes
P7 ST2371 ERRO70048 | Yes
P8 ST2371 ERRO70033 | Yes
P9 ST2371 ERRO70034 | Yes
P10 ST2371 ERRO70036 | Yes
P11 ST2371 ERRO70039 | Yes
P12 ST2371 ERRO70040 | Yes
P13 ST2371 ERRO70038 | Yes
P14 ST2371 ERR072246 | Yes
P15 ST2371 ERR108054 | Yes
P16 ST2371 ERR124429 | Yes
P17 ST2371 ERR124430 | Yes
P19 ST2371 ERR124432 | Yes
P20 ST2371 ERR124431 | Yes
P21 ST2371 ERR124433 | Yes
P22 ST2371 ERR124434 | Yes
P23 ST2371 ERR072247 | Yes
P24 ST2371 ERR124435 | Yes
P25 ST2371 ERR128708 | Yes
P26 ST2371 ERR128707 | Yes

ST2371 ERR128709
ST2371 ERR128710
ST2371 ERR128711
ST2371 ERR128712
ST2371 ERR131808
ST2371 ERR131809
ST2371 ERR131810
) ST2371 ERR131811
H.ealthcare wo'rker, MRSA colomes. 1-20 ST2371 ERR131812 | Yes
picked from primary culture plate inoculated
with MRSA screening swab >T2371 ERR131813
ST2371 ERR131814
ST2371 ERR131815
ST2371 ERR128713
ST2371 ERR128714
ST2371 ERR128715
ST2371 ERR128716
ST2371 ERR128717
ST2371 ERR128718




ST2371 ERR128719
ST2371 ERR128720
Identified by Infection Control investigati °TL ERRO70041 | No
entified by Infection Control investigation, |~ ERR070035 | No
non-outbreak
ST22 ERRO70037 | No
ST772 ERR072248 | No
ST772 ERR124436 | No
MRSA identified by searching microbiology ST772 ERR131800 | No
da:fa\bt?ase and based on crl'f[(;rlon that t:zl y ST772 ERR131804 | No
antibiogram was no more than one antibiotic
different to the MRSA outbreak antibiogram Zzi 52212128; Eo
(P11/P12) 0
ST22 ERR131805 | No
ST22 ERR131806 | No
ST22 ERR131807 | No
Reference MRSA isolated used for mapping sT22 HEES1097 | No

(strain number HO 5096 0412)




