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FIGURE S1│The expression levels of 16S rRNA gene in S. aureus strains Newman and XQ under varied in vitro growth conditions. S. aureus strains Newman (A) and XQ (B) were grown in vitro in four different growth media, trypticase soy broth (TSB), RPMI 1640 (RPMI), RPMI with 50% fetal bovine serum (RPMI + 50%FBS), and RPMI with 50% brain heart infusion (RPMI + BHI). One milliliter aliquot was removed from each culture at various growth phases [early log (EL), mid log (ML), late log (LL), and stationary (S)], and the bacterial RNA was purified and quantified as described in the Methods. The RNA concentration in each sample was diluted to 0.1 mg/ml and RT-qPCR was performed with the 16S rRNA primers. All qPCR data was compared to one sample (ATCC25923 EL in TSB media) to measure the amount of variation of the 16S rRNA internal control. None of the samples varied by more than 2-fold.
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FIGURE S2│Identification of S. aureus mutants by PCR amplification and DNA sequencing. (A) Schematic diagram showing the markerless knock-out of the target gene in S. aureus Newman. To avoid the integration of exogenous DNA fragment, 800−1000 bp fragments flanking the target gene were amplified and directed fused into a shuttle vector pBT2 to generate pBT2-Δtarget gene. The deletion mutant for each target gene of interest was expected to obtain after the homologous recombination. (B – I) Identification of eight S. aureus mutants as indicated. The PCR fragments amplified using Up-target gene-F/Down-target gene-R primer pairs from the mutant genomic DNA (Lane 2 of the left panel) were shorter than that from the wild-type Newman DNA (Lane 1 of the left panel). Schematic diagrams (right panel) show correct deletions of the candidate genes, respectively. The restriction enzyme site (Sal I) for ligation of the left and right homologous arms was reserved for each mutant except ΔsdrC and Δaur, which have at least one Sal I site in their left and/or right homologous arms and thus replaced by a BamH I site for ligation.
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[bookmark: OLE_LINK35][bookmark: OLE_LINK36]FIGURE S3│Venn diagram showing the virulence determinants in S. aureus strains Newman and XQ. The virulence determinants were obtained by searching against the complete genomes of Newman (GenBank accession no. AP009351.1) and XQ (GenBank accession no. CP013137.1) and grouped in adhesins, toxins, and immune invasion factors.  
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FIGURE S4│ Pure agarose beads without S. aureus injected mice were unable to form brain abscesses, only a needle passway remained. Pure agarose beads were injected into the right hemisphere of mice in the same way as described in the construction of brain abscess model. H&E staining of brain section collected from a model mouse at 5 days post injection revealed a needle passway remained at the original injection site (yellow arrowheads), failed to form any abscess. (A) Brain section at low magnification (20×); (B) Brain section at high magnification (40×).
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[bookmark: OLE_LINK8][bookmark: OLE_LINK11]FIGURE S5│Impact of cDNA from different RNA source tissues on the efficiency of amplification of a test amplicon. S. aureus RNA isolated from the infected mouse tissues of brain abscess (BA), ear colonization (EC), and bacteremia (BM) was reverse transcribed into cDNA using the SuperScript III cDNA synthesis kit. Primers (Supplementary Table S2) were designed for quantitative detection of the P. aeruginosa pcrV gene. Plasmid DNA containing the pcrV gene was spiked into S. aureus cDNA samples, and no cDNA samples served as control. All samples were assayed in triplicate using SYBR®Green Supermix, then qPCR was conducted and analyzed using GraphPad Prism 7 software. The results are represented as mean ± SD from three independent experiments.
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FIGURE S6│Variations in the expression patterns of virulence determinants in murine models of BM and EC. The transcript levels of genes were normalized to those of the 16S rRNA gene, and results for the BM model were compared with those for the EC model. The S. aureus strains Newman (green bars) and XQ (orange bars) were analyzed. Results are from three independent experiments with 10 animals /experiment. * P < 0.05, ** P < 0.01, *** P < 0.001. (A) Adhesin genes, (B) Toxin genes, and (C) Immune evasion factor genes.
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[bookmark: OLE_LINK12][bookmark: OLE_LINK13]FIGURE S7│Heatmap showing fold change of expression levels of each virulence gene in BA model relative to EC or BM model. The transcript levels of genes were normalized to those of the 16S rRNA gene, and results for the BA model were compared with those for the EC or BM model. The S. aureus strains Newman (NM) and XQ were analyzed. Results are presented as mean fold of upregulation (shades of red) and downregulation (shades of blue) in three separate samples after detection by TaqMan RT-qPCR (see scale bar). Twenty-three virulence genes were divided into three groups, adhesins, toxins, and immune evasion (IE) factors as indicated.
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[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK7]FIGURE S8│Interactive three-dimensional (3D) reconstruction of BA after PBS treatment. The 3D animation document provides access to 360-degree views of the BA (in red) adjacent to the ventricle (in green). The right hemisphere was enlarged due to the mass effect of BA formation. The volume of BA is 14.9 mm3 (in the median of PBS control group). See attached Supplementary Figure S8 in pdf document.



FIGURE S9│Interactive three-dimensional reconstruction of BA after mAbs treatment. The 3D animation document provides access to 360-degree views of the BA (in red) adjacent to the ventricle (in green). The right hemisphere was slightly enlarged due to the mass effect of BA formation. The volume of BA is 8.1 mm3 (in the median of mAbs treatment group). See attached Supplementary Figure S9 in pdf document.



























Table S1│Bacterial strains and plasmids used in this study.
	Strain / Plasmid
	Information
	References

	Staphylococcus aureus
	
	

	Newman
	NCTC 8178, ST1/agr I, highly virulent , extensively used in S. aureus animal models
	Baba et al., 2008; Duthie and Lorenz, 1952

	XQ
	ST121/agr IV, first isolated by our lab, highly virulent 
	Liu et al., 2018; Qing Rao, 2015

	RN4220
	Derivative of strain NCTC 8325-4, restriction deﬁcient clone host
	Peng et al., 2017

	Escherichia coli
	
	

	DH5α
	Clone host strain 
	Tiangen

	pBT2
	E. coli - S. aureus shuttle vector for allelic exchange
	

	pBT2-Δaur
	pBT2 derivative for aur deletion in Newman
	This study

	pBT2-Δhla
	pBT2 derivative for hla deletion in Newman
	This study

	pBT2-ΔisdA
	pBT2 derivative for isdA deletion in Newman
	This study

	pBT2-ΔisdC
	pBT2 derivative for isdC deletion in Newman
	This study

	pBT2-Δlgt
	pBT2 derivative for lgt deletion in Newman
	This study

	pBT2-ΔsasF
	pBT2 derivative for sasF deletion in Newman
	This study

	pBT2-ΔsdrC
	pBT2 derivative for sdrC deletion in Newman
	This study

	pBT2-Δspa
	pBT2 derivative for spa deletion in Newman
	This study

	pMD19-T vector
	T-cloning vector; Ampr
	TaKaRa

	pMD19-T-pcrV
	pMD19-T vector containing the P. aeruginosa pcrV gene
	This study
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Table S2│ Primers and probes used in this study 
	Gene
	Type
	Sequence (5'→3')
	Reference

	Primers and Taqman probes for RT-qPCR

	16S
	F
	TGAGATGTTGGGTTAAGTCCCGCA
	This study

	rRNA
	R
	CGGTTTCGCTGCCCTTTGTATTGT
	

	
	Probe
	FAM- ACGAGCGCAACCCTTAAGCTTAGTT -TAMRA
	

	aaa
	F
	AGGTTCTATCGCTCAAACAGATGTAG
	This study

	
	R
	TTCTGTAAGTTAAAATACCTGGTGCA
	

	adsA
	F
	CGACTAGCCGAAGAAAAAGGG
	This study

	
	R
	TACCGACTGCCATAGCATCATAA
	

	
	Probe
	FAM-TGTCATCGGTATGGCTAAATTAAAAACA-TAMRA
	

	aur
	F
	GATGGTGTTCATGCACCTGACA
	This study

	
	R
	ATTCGTTGGCTTTACTTTCTTCG
	

	
	Probe
	FAM-AGTGAAAGTACACGCAGACAAATCAGGA-TAMRA
	

	clfA
	F
	TCTGGTACGACTGTGTATCCGC
	This study

	
	R
	TGGTGGCACTTTAGCAGTTGAA
	

	
	Probe
	FAM-CACCAAGCAGGTTATGTCAAACTGAAT-TAMRA
	

	clfB
	F
	TTACAGACCGAGCAAAGGCAC
	This study

	
	R
	TGCTTGTATGTGTTTTGACCTGAA
	

	
	Probe
	FAM-TGATGCGAATATTAATATTGCGGATGA-TAMRA
	

	eap
	F
	TTAGCATCAACAGGTGCAAACT
	This study

	
	R
	TGATTGCATATGGAACATGGACT
	

	
	Probe
	FAM-TCTGCCGCAGCTAAGCCATTAGATA-TAMRA
	

	ecb
	F
	ACGTTTGCCGGTGAATCTCAT
	This study

	
	R
	CAGCTCTTTGTGCTTTACGGTGT
	

	efb
	F
	GCACGTCCACAATTTAATAAACCA
	This study

	
	R
	TCAATTCGCTCTTGTAAGACCATT
	

	
	Probe
	FAM-CAGCAGCGAAAACTGATGCAACTATT-TAMRA
	

	emp
	F
	GAAATCAATAATCGCGTGAATGTAG
	This study

	
	R
	GTTTGCGTAGTAATGAAGTGGTGG
	

	essA
	F
	GGCAAGGTTCAGACCAAATCC
	This study

	
	R
	ACGGCATCAGCAGTGCTATTC
	

	
	Probe
	FAM-TCTGATTTAACACGTGCACAAGGTGA-TAMRA
	

	essB
	F
	GATCAAGCGAAACAATTAGCGG
	This study

	
	R
	CACCTTATTGGCGAACTGTCCTT
	

	fnbA
	F
	CAATGATCGTTGTTGGGATGG
	This study

	
	R
	TGCGTTTGACGGTTGTTCTGT
	

	
	Probe
	FAM-CAAAGAAGCTGCAGCATCAGAACAA-TAMRA
	

	fnbB
	F
	ACTGAAAGTAAAGCAAGCGAAACA
	This study

	
	R
	TCCGATGGCAAATCAACTCG
	

	hla
	F
	GTGGTTTAGCCTGGCCTTCA
	This study

	
	R
	CGAAACATTTGCACCAATAAGG
	

	
	Probe
	FAM-CCTTTAAGGTACAGTTGCAACTACCTGAT-TAMRA
	

	hlb
	F
	GGTGGGACAAAACTGAAGGTAGC
	This study

	
	R
	TGCTATCATTATCGAATCCACAACC
	

	hlgB
	F
	ATGTTGGCTGGGGAGTTGAA
	This study

	
	R
	GCGTATGCACTGCTTTGTCTGC
	

	hrtA
	F
	ATGGTGCCTCTGGTTCTGGG
	This study

	
	R
	CGTAAATCACTAGGACGATGCTGTT
	

	
	Probe
	FAM-CATTGCTAACGATATTAGGCGGATTG-TAMRA
	

	hrtB
	F
	ATTGTGCTATTGAACGATAACGGAT
	This study

	
	R
	TGCTTGCTCTGCTTGATAACTCG
	

	icaA
	F
	TCGCACTCTTTATTGATAGTCGCT
	This study

	
	R
	GTATTCCCTCTGTCTGGGCTTG
	

	icaC
	F
	AGGTCAATGGTATGGCTATTTTATCG
	This study

	
	R
	ACGGTATCGTGAAACGCTGTG
	

	
	Probe
	FAM-CGTTGTTATCATGCAATTCTTTATTTTGA-TAMRA
	

	icaD
	F
	ATACCCAACGCTAAAATCATCGC
	This study

	
	R
	GCAACACGTATTGTATTGATACTTTCG
	

	isdA
	F
	CGCAGACAGCCAACAAGTCA
	This study

	
	R
	TGAAGAGCCATCTTTTTGCACT
	

	
	Probe
	FAM-CAAGTCAATGCGGCAACAGAAGCTA-TAMRA
	

	isdB
	F
	TTGAGGCCCCTACTTCTGAAAC
	This study

	
	R
	TTGGACGAGAGTTTGGTGCG
	

	
	Probe
	FAM-AAGTTAAAGAAGTTAAAGCCCCTAAGGAA-TAMRA
	

	isdC
	F
	TTCTGCTTCAGGTAGTGACAAAGG
	This study

	
	R
	TGCGATTAATAATGCTAAGGATGC
	

	
	Probe
	FAM-ATGGARCGACTACTGGTCAAAGTGAAT-TAMRA
	

	isdH
	F
	CTAGGCGTTGCATCGGTCA
	This study

	
	R
	GCAGGATAGTTTTTCGCAGTGTT
	

	lgt
	F
	AGGTGGCTTTATTGCTGGTGTT
	This study

	
	R
	CTCGTGATTCATAAAGTTACCCCA
	

	
	Probe
	FAM-TAAACCCATTTCAAATTGGTGATATCGT-TAMRA
	

	mntC
	F
	CAAAGCAGTGATAAGTCAAATGGC
	This study

	
	R
	CGTTGTATAAAATAACGTCAGCGTC
	

	
	Probe
	FAM-CGACGAATTCAATTTTATATGATATGGCT-TAMRA
	

	nuc
	F
	GGTGAAACCGAATACGCCTGTA
	This study

	
	R
	CTCTAGCAAGTCCCTTTTCCACTAA
	

	pvlF
	F
	ACACCTAAAGACAAAATGCCTGTAAC
	This study

	
	R
	AGACCAATAGCCCCAGAAACCA
	

	
	Probe
	FAM-CCAGAATTTTTAGCTGTTATGTCACATGA-TAMRA
	

	sak
	F
	GAATGGGCATTAGATGCGACA
	This study

	
	R
	TGCTCTGATAAATCTGGGACAACA
	

	
	Probe
	FAM-GTAGTTGAATTAGATCCAAGCGCAAAGA-TAMRA
	This study

	sasF
	F
	CGAAATTAGGAAAAGCTGAAGCA
	

	
	R
	AAGACGTGTCGCCAGTTGATG
	

	
	Probe
	FAM-TTGGCTAAAGATTGGACGAATAAAGGAT-TAMRA
	

	sbi
	F
	GGGGAAGCAAAAGCGAGTG
	This study

	
	R
	TGCACGTTCTGGGTGTTCG
	

	
	Probe
	FAM-ACGCAACAAACTTCAACTAAGCACCA-TAMRA
	

	scin
	F
	GGGAACTTTAGCAATCGTTTTAGC
	This study

	
	R
	CGTTTTGATATTCATTCGATGTTGG
	

	scinB
	F
	AAACGCATAGCAGAAGAATTAAGAAC
	This study

	
	R
	TGCAACTTTAGCATCAGCCATT
	

	sdrC
	F
	AATGAAAGGCCAAACAAGCAG
	This study

	
	R
	GTTGATGAGCCATTCACATTTGA
	

	
	Probe
	FAM-CATCATTCAACAAGTTGCTTATCCAGAT-TAMRA
	

	sdrH
	F
	CGCTCATTTGAACCGCATG
	This study

	
	R
	TCGTCGCTGTGATTCGTTTTTA
	

	spa
	F
	GCCAAAGTGCTAACCTATTGTCAG
	This study

	
	R
	GGGTCATCTTTTAGGCTTTGGA
	

	
	Probe
	FAM-AGTTAAATGAATCTCAAGCACCGAAAGC-TAMRA
	

	ssl5
	F
	GCATCAAACTGTAAATGCGAGTG
	This study

	
	R
	GTAATGCTTGCCACCTTTGCTAT
	

	sstD
	F
	GCGACGAAACCCGAAGTAATC
	This study

	
	R
	AAGTTCTTTTCATCTGCACCAACA
	

	tagO
	F
	GTCAAATTGCCGCTGCCTTAG
	This study

	
	R
	GCCAAACCATCGAGTCCATCA
	

	tarK
	F
	CAACAGGTGTACCACGTACTGATGT
	This study

	
	R
	CCTCTAAATGTCGGTGCGAATAG
	

	vwb
	F
	AATTTGGGAAAGTAATCGTGCG
	This study

	

	R Probe
	AGTTTGGAAAGGACCATATTAAATCA FAM-TGCAGTGGTTTCTGGGGAGAAGAAT-TAMRA
	


	pcrV

	F
R
	CAGAGCGGGGAACTCAAGGG
CGTTGAGCAGGGTGGTCTTC
	This study



Primers for isogenic mutant construction using pBT2
	Up-aur (Kpn I)
	F
	CGGGGTACCTAGACAATCTTCAAACGCTT
	This study

	Up-aur (BamH I )
	R
	AAAGGATCCGAGAGGAGTGTGAGGGTTGT
	

	Down-aur (BamH I )
	F
	ACCGGATCCTCATTCCTCCTGAAATCTTA
	This study

	Down-aur (Sal I )
	R
	GCCGTCGACTGTGTAGCAGCAACATTAG
	

	Up-hla (BamH I)
	F
	AACGGATCCGGATAATCGACGTAAGAAGA
	This study

	Up- hla ( Sal I )
	R
	CACGTCGACAACTTTAGCCGATAACTTCAG
	

	Down- hla ( Sal I )
	F
	AACGTCGACTTACTGAGTGATGATGAGTGATT
	This study

	Down- hla(Hind III)
	R
	TCCAAGCTTTATGTCTTAGGCTCTATTCCTTC
	

	Up-isdA (BamH I)
	F
	ACCGGATCCCAGCTTTATAATCTTCTTCAGT
	This study

	Up- isdA ( Sal I )
	R
	CACGTCGACATCATCGTCACACTCATAACTT
	

	Down- isdA ( Sal I )
	F
	AACGTCGACGTTGTTTTCCTCCTAAGGAT
	This study

	Down-isdA(Hind III)
	R
	CCCAAGCTTTTAAATTTGGCTGATGGATAT
	

	Up-isdC (BamH I)
	F
	ATTGGATCCCTGCGTCAGCTAATGTAGG
	This study

	Up- isdC ( Sal I )
	R
	GGCGTCGACTCAAAACATAATCCTCCTTT
	

	Down- isdC ( Sal I )
	F
	GGAGTCGACATGAGAAATGTTAAACAAATTGC
	This study

	Down- isdC(Hind III)
	R
	CCCAAGCTTTACTGTCTTGTTGCACTTTATC
	

	Up-lgt (Hind III)
	F
	CCCAAGCTTGGCTTAGAGATGGCAGGTTA
	This study

	Up- lgt ( Sal I )
	R
	CGCGTCGACTCAACCTACTCCTCACTCTTA
	

	Down- lgt ( Sal I )
	F
	CGCGTCGACGTGAAGTAGTGATATTTTGAGAA
	This study

	Down- lgt (BamH I)
	R
	ACGGGATCCATAATCTTGGTCGTCGCTAAC
	

	Up-sasF (BamH I)
	F
	AAAGGATCC CTGTTGTATTTGAGGCTGGAC
	This study

	Up- sasF ( Sal I )
	R
	GGCGTCGACCTACACAAGTAAAGGAGAATG
	

	Down- sasF ( Sal I )
	F
	CCCGTCGACACATACTCCTTCCTCACTTAC
	This study

	Down-sasF(Hind III)
	R
	TCCAAGCTTGCCCTACCATTTTCAGTGTTA
	

	Up-sdrC (Kpn I)
	F
	CAAGGTACCGGTGTTGGAAAAGCTATTATG
	This study

	Up- sdrC (BamH I )
	R
	TTTGGATCCCCTTTTCTATTTGTTGCTGTC
	

	Down-sdrC(BamH I)
	F
	AAAGGATCCATGATTAACTTAACCAGGTCCA
	This study

	Down- sdrC (Sal I )
	R
	ATTGTCGACTATTCAAACGTTTAGGTGCTG
	

	Up-spa (BamH I)
	F
	ACCGGATCCTGATTTATCGCCTAAAGGAATT
	This study

	Up- spa ( Sal I )
	R
	GCGGTCGACAAACAAACAATACACAACGATAG
	

	Down- spa ( Sal I )
	F
	CGCGTCGACAATATAACGAATTATGTATTGCA
	This study

	Down- spa (Hind III)
	R
	CTCAAGCTTCATCAGCAAGAAAACACACTTC
	























[bookmark: OLE_LINK14][bookmark: OLE_LINK17]
Table S3│Putative virulence determinants of S. aureus analyzed in this study 
	Classification
	Genes
	Functions and Ligands
	References

	Adhesins
	Cell wall-anchored proteins
	aaa
	Colonization of fibrinogen and fibronectin coated surfaces
	Fibrinogen; fibronectin; 
vitronectin
	Heilmann et al., 2005

	
	
	clfA
	Interfere with phagocytosis; promote degradation of C3b;renal abscess; skin abscess; sepsis (heart involvement); survival in blood 
	Fibrinogen; 
fibrin
	Cheng et al., 2009; Hair et al., 2010; Higgins et al., 2006; Kwiecinski et al., 2014; McAdow et al., 2011; McDevitt et al., 1995; Niemann et al., 2004; Palmqvist et al., 2004

	
	
	clfB
	Nasal colonization; nasal epithelial cell adhesion; catheter-associated urinary tract infection; renal abscess
	Fibrinogen;
cytokeratin 10 (K10)
	Cheng et al., 2009; Corrigan et al., 2009; Ni Eidhin et al., 1998; Walker et al., 2017; Walsh et al., 2008; Walsh et al., 2004; Wertheim et al., 2008

	
	
	eap
	Immune modulation； renal abscess
	Fibrinogen; fibronectin; prothrombin; intercellular adhesion molecule 1
	Chavakis et al., 2002; Cheng et al., 2009; Palma et al., 1999

	
	
	emp
	Renal abscess
	Fibronectin ; fibrinogen;
vitronectin
	Cheng et al., 2009; Hussain et al., 2001

	
	
	fnbA
	Colonization of heart valves; endothelial invasion; blood flow dissemination; skin abscess
	Fibronectin; plasminogen; elastin
	Geoghegan et al., 2013; Greene et al., 1995; Kwiecinski et al., 2014; Piroth et al., 2008; Que et al., 2005; Roche et al., 2004

	
	
	fnbB
	Skin abscess
	Fibronectin; elastin
	Greene et al., 1995; Kwiecinski et al., 2014; Roche et al., 2004

	
	
	hrtA
	Alleviates heme toxicity; attenuate liver abscess; interfere with polymorphonuclear cells recruitment
	ND
	Stauff and Skaar, 2009

	
	
	hrtB
	Alleviates heme toxicity 
	ND
	Stauff and Skaar, 2009

	
	
	isdA
	Haem uptake and iron acquisition; renal abscess; nasal epithelial cell adhesion; innate immune evasion
	Haem; fibrinogen; fibronectin; cytokeratin 10; loricrin
	Cheng et al., 2009; Clarke et al., 2009; Corrigan et al., 2009; Grigg et al., 2010

	[bookmark: _Hlk525142727]
	
	isdB
	Haem uptake and iron acquisition; renal abscess
	Haem; hemoglobin; integrin
	Cheng et al., 2009; Grigg et al., 2010; Torres et al., 2006; Zapotoczna et al., 2013

	
	
	isdC
	[bookmark: OLE_LINK15][bookmark: OLE_LINK16]Haem uptake and iron acquisition; renal abscess
	Haem
	Cheng et al., 2009; Grigg et al., 2010

	
	
	isdH
	[bookmark: OLE_LINK23][bookmark: OLE_LINK24]Haem uptake and iron acquisition; promote degradation of C3b
	Haem; hemoglobin
	Grigg et al., 2010; Visai et al., 2009

	
	
	mntC
	Manganese transportation
	Manganese
	Juttukonda and Skaar, 2015

	
	
	sasF
	Skin abscess
	ND
	Kwiecinski et al., 2014

	
	
	sdrC
	Nasal colonization; nasal epithelial cell adhesion
	β-neurexin
	Barbu et al., 2010; Corrigan et al., 2009; Jenkins et al., 2015

	
	
	sdrH
	Unknown, may relate to nasal colonization
	ND
	Muthukrishnan et al., 2011

	
	
	sstD
	Iron acquisition 
	ND
	Beasley et al., 2011

	
	Extracellular sugar-based polymers
	icaA
	Polysaccharide intercellular adhesin (PIA) or N-acetyl-glucosamine (PNAG) synthesis
	ND
	O'Gara, 2007

	
	
	icaC
	[bookmark: OLE_LINK28][bookmark: OLE_LINK27]PIA/ PNAG synthesis
	ND
	O'Gara, 2007

	
	
	icaD
	PIA/PNAG synthesis
	ND
	O'Gara, 2007

	
	
	tagO
	WTA biosynthesis; nasal colonization
	ND
	Mulcahy and McLoughlin, 2016

	
	
	tarK
	WTA biosynthesis; nasal colonization
	ND
	Mulcahy and McLoughlin, 2016

	Toxins
	Pore-forming protein toxins
	hla
	Cell lysis; tissue damage; immune modulation
	ADAM-10 
	Kobayashi et al., 2015

	
	
	hlgB
	Component of γ-hemolysin, cell lysis
	ND
	Alonzo and Torres, 2014; Dalla Serra et al., 2005

	
	
	lukF-PV/pvlF
	Monocytes, neutrophil lysis; dermonecrosis; necrotizing pneumonia
	C5aR and C5L2
	Loffler et al., 2013; Shallcross et al., 2013; Spaan et al., 2013

	
	Superantigens
	ssl5
	Inhibits leukocyte activation
	P-selectin glycoprotein ligand 1 (PSGL-1);
G protein–coupled receptors (GPCRs)
	Bestebroer et al., 2009

	
	Enzymatic acting toxins
	adsA
	Induce apoptosis of macrophages
	AMP; ADP; AMP
	Thammavongsa et al., 2013; Thammavongsa et al., 2011

	
	
	aur
	Cleave complement C3; alleviated virulence in skin abscess without significance 
	Complement C3
	Laarman et al., 2011; Shaw, 2004

	
	
	hlb
	Pneumonia; endocarditis; skin colonization; erythrocyte lysis
	Sphingomyelin
	Flores-Díaz et al., 2016; Katayama et al., 2013

	
	
	lgt
	Lipoprotein diacylation; sepsis
	[bookmark: OLE_LINK31][bookmark: OLE_LINK32]Lipoproteins
	Schmaler et al., 2009

	
	
	nuc
	Degradation of neutrophil extracellular traps (NETs); lung infection
	DNA
	Berends et al., 2010

	
	
	sak
	Interfere with phagocytosis; attenuate severity of sepsis
	Human plasminogen; human neutrophil peptides; α-defensins
	Bokarewa et al., 2006; Kwieciński et al., 2010

	
	
	vwb
	Sepsis (heart involvement)
	Von Willebrand factor
	Bjerketorp et al., 2002; McAdow et al., 2011

	Immune evasion factors
	Related to leukocyte migration and phagocytic activity
	essA
	Kidney abscess
	ND
	Burts et al., 2005

	
	
	essB
	Kidney abscess
	ND
	Burts et al., 2005

	
	Related to complement
	ecb
	Complement inhibition; host tissues persistence;
renal abscess formation;
block neutrophil migration into lungs
	C3b-containing convertases
	Jongerius et al., 2007; Jongerius et al., 2012

	
	
	efb
	Complement inhibition ; host tissues persistence;
renal abscess formation;
block neutrophil migration into lungs
	Fibrinogen; C3b-containing convertases
	Jongerius et al., 2007; Jongerius et al., 2012; Lee et al., 2004; Palma et al., 1998

	
	
	scin
	[bookmark: OLE_LINK29][bookmark: OLE_LINK30]Complement inhibition; inhibit phagocytosis
	C3 convertase
	Jongerius et al., 2007; Rooijakkers et al., 2005

	
	
	scinB
	Complement inhibition; inhibits phagocytosis
	C3 convertases
	Jongerius et al., 2007

	
	Related to immunoglobulins and opsonization
	sbi
	Complement inhibition; inhibit neutrophils killing;
avoid opsonophagocytosis
	IgG;
C3b; Factor H
	Haupt et al., 2008; Smith et al., 2011

	
	
	spa
	Retrain opsonophagocytosis; B cell superantigen; promote inflammation; renal abscess; pneumonia; skin abscess; nasal colonization
	IgG; IgM; Von Willebrand factor
	Cary et al., 1999; Cheng et al., 2009; Gomez et al., 2004; Hartleib et al., 2000; Kwiecinski et al., 2014; Mulcahy and McLoughlin, 2016; Sjodahl, 1977


[bookmark: OLE_LINK19][bookmark: OLE_LINK20]ND = not determined.
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