Supplementary Table 1  Primer information of RT-qPCR

	Primer name
	Primer sequence (5′→3′)
	Amplicon size/bp

	gyrB-F
	GCCGATTGCTCTAGTAAAAGTCC
	168

	gyrB-R
	GATTCCTGTACCAAATGCTGTG
	

	qRTluxS-F
	AGATTAGCGGGAACGATGGAA
	145

	qRTluxS-R
	CAGTTTGGCAACCCATAGGAC
	

	qRTicaA-F
	TGA ACC GCT TGC CAT GTG
	67

	qRTicaA-R
	CAC GCG TTG CTT CCA AAG A
	

	qRTclfA-F
	ACCCAGGTTCAGATTCTGGCA
	121

	qRTclfA-R
	CTGAGTCGGAATCGCTTGCT
	

	qRTfnbA-F
	GATACAAACCCAGGTGGTGG
	191

	qRTfnbA-R
	TGTGCTTGACCATGCTCTTC
	

	qRTicaD-F
	ACC CAA CGC TAA AAT CAT CG
	108

	qRTicaD-R
	GAAAGTATCAATACAATACGTG
	

	qRTclfB-F
	AATGTGTTACCACTTTGATTAGGGTCAA
	99

	qRTclfB-R
	TGCTGATGCTAAAGGTACAAATG
	

	luxS-F
	CGCGGATCCATGACAAAAATGAATGTTGAAAGT
	471

	luxS-R
	CCGCTCGAGTTATTTTCCTGTACCGAAAA
	


Note: The underscores indicate the restriction sites of BamHⅠ and XholⅠ, respectively.
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Supplementary Figure 1. Multiple sequence alignment (MSA) of LuxS from S. aureus with response regulators from different organisms. MSA was done using ClustalW, and ESPript 3 was used to generate the figure. The conserved residues are represented in red colour. The ADQ01866.1 belongs to autoinducer-2 production protein LuxS from Bifidobacterium longum subsp. longum BBMN68; AFC91867.1 from Streptococcus pneumoniae; 1J6X from Helicobacter pylori.
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Supplementary Figure 2. Assessment of the LuxS model quality:

 (A) Ramachandran plot 3D model of the LuxS generated using PROCHECK. The most favoured region, allowed region, and disallowed region, is colored in red, yellow, and white, respectively. (B) ProSA z-score of modeled LuxS structure. (C) ERRAT plot showing the quality of the LuxS model. (D) The results obtained from the Verify-3D server, which calculated the compatibility of the 3D model with its 1D.
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Supplementary Figure 3 Expression and purification of recombinant LuxS 

Note: M: protein marker,1: Protein sample without IPTG induction, 2:total proteins from E.coli BL21 with IPTG induction, 3: total supernatant fluid proteins from E. coli BL21 with IPTG induction after high-speed centrifugation, 4: total precipitated proteins from E. coli BL21 with IPTG induction after high-speed centrifugation, 5: purified LuxS protein. 
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Supplementary Figure 4 The treatment of BAI down-regulated LuxS protein expression
Note: 1–3 indicate that the concentration of BAI was 0, 128, and 512 mg/mL, respectively.
