Supplemental Table S1. Strains and plasmids used in this study.
	Strains/Plasmids
	Characters
	Source

	Strains
	
	

	S. aureus strain Newman
	Background strain for Tn-seq library construction
	Lab collection

	S. aureus strain RN4220
	Restriction deﬁcient cloning host
	Lab collection

	P. aeruginosa strain PAO1
	Used as co-infection microorganism
	Lab collection

	A. baumannii strain ATCC19606
	Used as co-culture microorganism
	Lab collection

	K. pneumoniae strain ATCC BAA-1706
	Used as co-culture microorganism
	Lab collection

	E. coli strain Trans1-T1
	Cloning host for maintaining recombinant plasmids
	Purchased from Transgen biotech

	E.coli strain WM3064
	recombinant plasmids into P. aeruginosa
	Purchased from Sangon Biotech

	E. coli strain DH5αλpir
	Cloning host for maintaining recombinant plasmids
	Purchased from Sangon Biotech

	ΔcntA
	S. aureus strain Newman derivative with the cntA gene replaced by a kanamycin resistance gene; KanaR
	This work

	ΔfhuB
	S. aureus strain Newman derivative with the fhuB gene replaced by a kanamycin resistance gene; KanaR
	This work

	ΔfakA
	S. aureus strain Newman derivative with the fakA gene replaced by a kanamycin resistance gene; KanaR
	This work

	ΔcntM
	P.aeruginosa strain PAO1 derivative with the cntM gene replaced by a gentamicin resistance gene; GMR
	This work

	ΔPA0034
	P.aeruginosa strain PAO1 derivative with the PA0034 gene replaced by a gentamicin resistance gene; GMR
	Lab collection

	ΔPA1864
	P.aeruginosa strain PAO1 derivative with the PA1864 gene replaced by a gentamicin resistance gene; GMR
	Lab collection

	ΔpilA
	P.aeruginosa strain PAO1 derivative with the pilA gene replaced by a gentamicin resistance gene; GMR
	Lab collection

	ΔropS
	P.aeruginosa strain PAO1 derivative with the ropS gene replaced by a gentamicin resistance gene; GMR
	Lab collection

	ΔrelA
	P.aeruginosa strain PAO1 derivative with the relA gene replaced by a gentamicin resistance gene; GMR
	Lab collection

	ΔrelAΔspoT
	P.aeruginosa strain PAO1 derivative with the relA and spoT genes replaced by a gentamicin resistance gene; GMR
	Lab collection

	ΔpscJ
	P.aeruginosa strain PAO1 derivative with the pscJ gene replaced by a gentamicin resistance gene; GMR
	Lab collection

	ΔpcrV
	P.aeruginosa strain PAO1 derivative with the pcrV gene replaced by a gentamicin resistance gene; GMR
	Lab collection

	ΔlasB
	P.aeruginosa strain PAO1 derivative with the lasB gene replaced by a gentamicin resistance gene; GMR
	Lab collection

	Δndk
	P.aeruginosa strain PAO1 derivative with the ndk gene replaced by a gentamicin resistance gene; GMR
	Lab collection

	ΔexoT
	P.aeruginosa strain PAO1 derivative with the exoT gene replaced by a gentamicin resistance gene; GMR
	Lab collection

	ΔspoT
	P.aeruginosa strain PAO1 derivative with the spoT gene replaced by a gentamicin resistance gene; GMR
	Lab collection

	ΔexoS
	P.aeruginosa strain PAO1 derivative with the exoS gene replaced by a gentamicin resistance gene; GMR
	Lab collection

	ΔexsA
	P.aeruginosa strain PAO1 derivative with the exsA gene replaced by a gentamicin resistance gene; GMR
	Lab collection

	Plasmids
	
	

	plasmid pMA15
	Plasmid containing a mariner transposon both with a kanamycin resistance gene and an MmeI restriction site within each inverted repeat , temperature sensitive, CmR
	Collected in department of Laboratory Medicine, Ren Ji Hospital, School of Medicine, Shanghai Jiao Tong University

	plasmid pBT2
	S. aureus-E. coli shuttle vector, temperature sensitive, AmpR in E. coli and CmR in S. aureus
	Lab collection

	plasmid pJQ200SK
	the template for amplification of the gentamicin-resistance gene (GmR)
	Lab collection

	plasmid pCVD442
	construction of the cntM allelic-replacement plasmid and subsequent conjugative transfer into P. aeruginosa
	Lab collection




Supplemental Table S2. Composition of chemically defined medium(CDM).
	Ingredient
	Final concentration (g/l)

	D-glucose
	4

	
	

	Amino acids
	

	L-cysteine
	0.48

	L-aspartic acid
	2.4

	L-glutamic acid
	2.4

	L-proline
	2.4

	L-arginine
	0.36

	L-glycine
	2.4

	L-histidine
	0.48

	L-lysine HCl
	0.6

	L-serine
	2.4

	L-valine
	0.48

	L-threonine
	2.4

	L-alanine
	2.4

	L-isoleucine
	0.6

	L-leucine
	0.6

	L-tryptophan
	0.06

	L-methionine
	0.18

	L-tyrosine
	0.18

	L-phenylalanine
	0.2

	
	

	Salts
	

	Na2HPO4
	5.7

	(NH4)2 SO4
	6.84

	KH2PO4
	1.34

	MgSO4 7H2O
	0.247

	
	

	Vitamins
	

	Nicotinic acid
	0.02

	Thiamine HCl
	0.0006

	Calcium pantothenate
	0.002

	Biotin
	0.0001


The pH was adjusted to 7.0 with KOH or HCl, and the final volume was adjusted to 1 L with Milli-Q water. The medium was then sterilized by filtration through a 0.22-µm filter.


Supplemental Table S3. Primers used in this study.
	Primers
	DNA sequence from 5' to 3'
	Function

	OligoA
	5phos/GATCGGAAGAGCACACGTCTGAACGCGAAGAT
	Oligo that make up the adapter

	OligoB
	GTGACATCTTCGCGTTCAGACGTGTGCTCTTCCGATC NN
	Oligo that make up the adapter

	P1-transposon-MmeIa
	XXXXXXXX XXXXXXXX AGACCGGGGACTTATCATCCAACCTGT
	For amplification of a 103 bp Tn-seq fragment

	P2-tn-seq-PCRa
	XXXXXXXX XXXXXXXX GTTCAGACGTGTGCTCTTCCGATC
	For amplification of a 103 bp Tn-seq fragment

	cntA-LAF
	GCGGAATTCGAGCTCGGTACATGCCTAAAGCAATTACTGC            
	For amplification of the left region of the cntA gene

	cntA-LAR
	GAATTGTTTTAGAGGAGCAATTAGATGTTCAAATTTAT              
	For amplification of the left region of the cntA gene

	cntA-KaF
	TAATTGCTCCTCTAAAACAATTCATCCAGTAAAATATAATATTTTATTTTCT
	For amplification of the KanR cassette 

	cntA-KaR
	GGAAAAGCAAATACGCCAACTTTCAAAACAAC                    
	For amplification of the KanR cassette 

	cntA-RAF
	GTTGGCGTATTTGCTTTTCCTCTTTCTAAATTGAT                 
	For amplification of the right region of the cntA gene

	cntA-RAR
	CCTGCAGGTCGACTCTAGAGGGCGATACACGTATTGTTG             
	For amplification of the right region of the cntA gene

	cntA-LUF
	GACAGAACCATGCCCAAC
	For identification of cntA deletion

	cntA-RDR
	GTAGGTATTACGGATGTC
	For identification of cntA deletion

	cntA-InF
	AATCGCTTGTCTGACTGT
	For identification of cntA deletion

	cntA-InR
	GGTTGTGGCGGTAATAAA
	For identification of cntA deletion

	fhuB-LAF
	GCGGAATTCGAGCTCGGTACAATCGAGCTATCCAATTTAAAAAGTAAT     
	For amplification of the left region of the fhuB gene

	fhuB-LAR
	GAATTGTTTTAGGTTAATTGTCCTTTTTATCATATTAACTTACTTAAT     
	For amplification of the left region of the fhuB gene

	fhuB-KaF
	AGGACAATTAACCTAAAACAATTCATCCAGTAAAATATAATATTTTATTTTCT
	For amplification of the KanR cassette 

	fhuB-KaR
	ATTTGAACTAAATACGCCAACTTTCAAAACAAC                    
	For amplification of the KanR cassette 

	fhuB-RAF
	GTTGGCGTATTTAGTTCAAATAATAAACGCAGACAATT               
	For amplification of the right region of the fhuB gene

	fhuB-RAR
	CCTGCAGGTCGACTCTAGAGGTTTTGTACATTAAATATAAGAAATACGGTG  
	For amplification of the right region of the fhuB gene

	fhuB-LUF
	GATGTCTATGGTAATGGCTTTC
	For identification of fhuB deletion

	fhuB-RDR
	CTTCGCCACAAACCGCTG    
	For identification of fhuB deletion

	fhuB-InF
	GAGGCGTTTCAGGCACAA    
	For identification of fhuB deletion

	fhuB-InR
	AAGCACGAGTATCCCACC    
	For identification of fhuB deletion

	fakA-LAF
	GCGGAATTCGAGCTCGGTACCAGATTTTAAAGCACGTGCA        
	For amplification of the left region of the fakA gene

	fakA-LAR
	GAATTGTTTTAGTTCAAGTTGTCCTCCTAAGCTTT             
	For amplification of the left region of the fakA gene

	fakA-KaF
	GACAACTTGAACTAAAACAATTCATCCAGTAAAATATAATATTTTATT
	For amplification of the KanR cassette 

	fakA-KaR
	TTATTTTAAATTTATACGCCAACTTTCAAAACAAC             
	For amplification of the KanR cassette 

	fakA-RAF
	AAGTTGGCGTATAAATTTAAAATAAAAAACTACCAATGATAAATCAT 
	For amplification of the right region of the fakA gene

	fakA-RAR
	CCTGCAGGTCGACTCTAGAGATTTCTGTGCTTCAGTTAGTTCA     
	For amplification of the right region of the fakA gene

	fakA-LUF
	TCCTCCACATAAGGTCAC
	For identification of fakA deletion

	fakA-RDR
	TATTGCTAGTGTTCTTGG
	For identification of fakA deletion

	fakA-InF
	GTTATGCGTTTACGAAGG
	For identification of fakA deletion

	fakA-InR
	CTTCACCCATAGAAATAG
	For identification of fakA deletion

	kana-InF
	GCCACTTACTTTGCCATCT                                            
	For identification of target gene deletion

	kana-InR
	ACAGCCGCTTAGCCGAAT                                             
	For identification of target gene deletion

	cntA-qPCR-F
	AATTCAACCGTGTACTTATC
	For RT-qPCR of cntA

	cntA-qPCR-R
	AGATGGGAAGACATACAC
	For RT-qPCR of cntA

	gyrA-qPCR-F
	TGGTTCAATGGATGGAGATGG
	For RT-qPCR of gyrA

	gyrA-qPCR-R
	AGACTGACGGCTCTCTTTC
	For RT-qPCR of gyrA

	cntM-LAF
	GACAGCGCGATGCACGCCACCAC
	For amplification of the left region of the cntM gene

	cntM-LAR
	GCGAGCCAGTGCCATCCAAGCCTGTATC
	For amplification of the left region of the cntM gene

	cntM-GmF
	GATACAGGCTTGGATGGCACTGGCTCGCttgtgacaatttaccgaacaactc
	For amplification of the GMR cassette 

	cntM-GmR
	GAATGCCGCTGATGAGAGCCTGGGCAACagaaatgcctcgacttcgc
	For amplification of the GMR cassette 

	cntM-RAF
	GTTGCCCAGGCTCTCATCAGCGGCATTC
	For amplification of the right region of the cntM gene

	cntM-RAR
	CGCAACCTGACCATGAGCCTGACCCTG
	[bookmark: _GoBack]For amplification of the right region of the cntM gene

	cntM-LUF
	GGAGGCTCAGCCCTTCTTCGTCCG
	For identification of cntM deletion

	cntM-RDR
	GAACGTCAACAACCTCTTCGATCGTCGCTAC
	For identification of cntM deletion

	cntM-InF
	GGAAAAGTCGAAGTGGCGACCCTGCTCG
	For identification of cntM deletion

	cntM-InR
	CGCAACGTCACCACCTACGTGCACAGTC
	For identification of cntM deletion


a The XXXXXXXX XXXXXXXX represents barcode sequence.


Supplemental Table S4. List of candidate P. aeruginosa PAO1 mutants.
	Mutant strain
	Background strain
	Deletion gene
	Effect on increased cntA transcription

	ΔPA0034
	PAO1
	PA0034
	+

	ΔPA1864
	PAO1
	PA1864
	+

	ΔpilA
	PAO1
	pilA
	+

	ΔropS
	PAO1
	ropS
	+

	ΔrelA
	PAO1
	relA
	+

	ΔrelAΔspoT
	PAO1
	relA and spoT
	+

	ΔpscJ
	PAO1
	pscJ
	+

	ΔpcrV
	PAO1
	pcrV
	+

	ΔlasB
	PAO1
	lasB
	+

	Δndk
	PAO1
	ndk
	+

	ΔexoT
	PAO1
	exoT
	+

	ΔspoT
	PAO1
	spoT
	+

	ΔexoS
	PAO1
	exoS
	+

	ΔexsA
	PAO1
	exsA
	+

	ΔcntM
	PAO1
	cntM
	-


+, co-culture with the mutant strain increased cntA transcription in S. aureus;
-: co-culture with the mutant strain did not increase cntA transcription in S. aureus.


Supplemental Table S7. Statistical comparison of candidate P. aeruginosa mutants in co-culture.
	S. aureus/P. aeruginosa mutants co-culture
	vs S. aureus mono-culture
	vs S. aureus/P. aeruginosa WT co-culture

	WT/ΔPA0034
	****
	ns

	WT/ΔPA1864
	****
	ns

	WT/ΔpilA
	****
	ns

	WT/ΔropS
	****
	ns

	WT/ΔspoT
	****
	ns

	WT/ΔrelA
	****
	ns

	WT/ΔrelAΔspoT
	****
	ns

	WT/ΔpscJ
	****
	ns

	WT/ΔpcrV
	****
	ns

	WT/ΔlasB
	****
	ns

	WT/Δndk
	****
	ns

	WT/ΔexoT
	****
	ns

	WT/ΔexoS
	****
	ns

	WT/ΔexsA
	****
	ns


Statistical significance was determined using one-way ANOVA followed by Tukey's multiple-comparisons test. Each co-culture condition was compared with S. aureus mono-culture and S. aureus co-cultured with P. aeruginosa WT. ns, not significant; ****P < 0.0001. WT, S. aureus WT.
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