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cloning, �. 	��� strain IM08B was grown in Lysogeny broth (LB) (Sigma Aldrich). Antibiotics
(chloramphenicol (CHL) and anhydrotetracycline (ATc)) were added when required. See S1
Table for an overview of all strains in the present study.

�� ����� selection for increased thioridazine tolerance
The MRSA strain USA300 was passed through multiple cultures with progressively higher
concentrations of TDZ. Following overnight growth, the culture grown at the highest concen-
tration of TDZ was diluted 1:1000 in fresh medium containing an equal or higher (� 10 �g/ml
increments) TDZ concentration and the subsequent culture was allowed to incubate at 37 ˚C
with shaking. Starting with 32 �g/ml TDZ at day 0, the cycle was repeated every day reaching
90 �g/ml TDZ at day 38.

Growth assays
Using an oCelloScope (Philips BioCell A/S), the bacterial density was measured over a period
of 24 hours. The background corrected absorption (BCA) was measured, which roughly trans-
lates to conventional measurements of turbidity. A 96-well plate (Nunc Edge) was prepared
with different concentrations of TDZ and DCX in MH media. Diluted overnight cultures
(OD600nm of 0.005) were added to each well. The plate was incubated at 37 ˚C (without shak-
ing) for 24 hours. For comparison, the same concentrations of TDZ and DCX were used for all
strains which were 16 �g/ml for TDZ and 0.125 �g/ml for DCX which as previously published
shows synergy [5]. Experiments were repeated with at least three biological replicates.

Minimum inhibitory concentrations
The MIC was determined using the broth microdilution method [16]. The MIC was inter-
preted as the lowest concentration at which no bacterial growth was observed. Values given
are the consensus MIC derived from at least two independent determinations. Briefly, MIC
measurements were performed using the MH medium using 96-well plates (Nunc A/S). A
total volume of 100 �L with a bacterial inoculum of 5�105 cfu/mL was incubated with two-fold
dilution series of DCX and/or TDZ at 37˚C for 18–20 hours with shaking. Bacterial growth
was determined by turbidity measurements. Experiments were repeated with at least three bio-
logical replicates.

Purification of genomic DNA
Genomic DNA was purified using the GenElute Bacterial Genomic DNA Kit (Sigma-Aldrich)
according to the manufacturer’s recommendations. The enzymatic lysis solution was prepared
with lysozyme and lysostaphin (Sigma-Aldrich) as recommended by the manufacturer.

DNA sequencing and library preparation
DNA sequencing and library preparation were conducted at the National High-throughput
DNA sequencing Centre at the University of Copenhagen. The complete sequencing data set
is available at the NCBI BioProject database under accession number PRJNA449536 and the
NCBI Sequence Read Archive (SRA) database under accession number SRP139353. Library
preparation was done according to the protocol specified by Meyer and Kircher [17] with a
target insert size of 600 nt. Sequencing was carried out on an Illumina MiSeq benchtop
sequencer as paired end sequencing with a read length of 250 base pair (bp).
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Preprocessing of reads
Reads were obtained in .fastq format. Sequencing adapters were removed and resulting reads
trimmed according to phred score. Reads below 36 bp in length were discarded.

Identification of variants
Single-nucleotide polymorphisms (SNPs) were identified using three different workflows, two
based on reference sequence alignment and one based on �
 ���� assembly. For sequence
alignment, reads were aligned against the reference genome of �. �
�

� USA300 FPR3757.
For genome alignment both “Stampy”[18] and “Breseq” [19] were used. For Stampy align-
ments, optical duplicates were removed using “Picard Tools” (http://broadinstitute.github.io/
picard). The “GATK” was used to improve alignment around indels. Variants were called
using GATKs UnifiedGenotyper (UG). For breseq variants, only variants classified as “strong
evidence” were considered. �
 ���� assembly and variant calling based hereupon were con-
ducted using “cortex_var”[20], using the “independent” workflow. Variants identified by
UG and cortex were filtered according to quality scores. All variants were annotated using
“SnpEff”[21] and the impact on protein level estimated using the “Project HOPE”[22] webser-
ver. Variants present in the wild type strain or in only a single mutant strain were discarded.

Phylogenetic analysis
“Wombac” (http://www.vicbioinformatics.com/software.wombac.shtml), using default param-
eters, was used to generate a phylogenetic tree of all sequenced strains.

Creation of deletion mutants
Plasmids for in-frame deletions of relevant genes (����, �������������, ���������� ��,
�����������!!, ��	, ���������!!!�, ���������! "�, ���������! � , and 	��) were con-
structed through splicing by overlap extension (SOE) PCR [23] into the pIMAY plasmid [24].
The specific primers used for creation of deletion mutants can be found in S2 Table. Briefly,
the plasmids containing a sequence up- and downstream of the gene of interest were trans-
formed ���� ��	�
��	��� 	��� IM08B, purified, and transformed into electrocompetent �. �
�

�
(USA300). Positive colonies grown on BHI plates containing 20 �g/ml CHL were identified by
colony PCR using primers IM151 and IM152 [24]. Genomic integration was performed in
BHI broth with 20 �g/ml CHL at 28 ˚C overnight (ON). Colony PCR, using the primer pairs
outF & D and A and outR, was conducted to determine, if the knockout construct was inserted
up- or downstream of the gene of interest. Excision of pIMAY plasmid was performed by
repeated overnight culture dilutions in BHI at 28 ˚C for a minimum of 7 days. The culture was
plated on BHI agar plates with and without 1 �g/ml anhydrotetracycline and incubated at
28 ˚C for 2 days. Colonies were subsequent spotted on BHI plates with and without 20 �g/ml
CHL. Verification of plasmid excision was performed by colony PCR with outF and outR
primers. The deletion of the gene was verified by sequencing by Eurofins Genomics for the
genes �������������, �����������!!, ��	, ���������! � , and 	��. The remaining dele-
tion mutants were unsuccessful for different technical reasons.

Assessment of membrane potential using flow cytometry
Measurement of the membrane potential was conducted using the BacLight Bacterial Membrane
Potential Kit (Invitrogen) in three biological replicates. An overnight culture was diluted to an
OD600nm of 0.02 in BHI and incubated at 37 ˚C until early exponential phase (OD600nm of 0.3).
The culture was then diluted 1:100 in sterile phosphate-buffered saline. Four dilutions were
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