Supplementary Information






[bookmark: _Hlk39735592]H3-T6SS of Pseudomonas aeruginosa PA14 contributes to environmental adaptation via secretion of a biofilm-promoting effector











This PDF file includes:
Supplementary Figure 1
Supplementary Tables 1-2
Supplementary References


[bookmark: OLE_LINK140]Supplementary Figure 

[image: Fig.S1]
Fig.S1 Promoter activity analysis under oxidative stress. β-galactosidase analyses of H3-T6SS promoter activities by using the transcriptional PH3-T6SS::lacZ chromosomal fusion reporter expressed in the P. aeruginosa PA14 strains grown to stationary phase in TSB medium with 1 mM H2O2. Data represent the mean ± SEM of three biological replicates, each of which was performed with three technical replicates. ***P < 0.001.









Supplementary Tables

Table S1.  Bacterial strains and plasmids used in this study.
	Strain or plasmid
	Relevant characteristics
	Reference

	E. coli
	
	

	S17-1λ pir
	λ-pir lysogen of S17-1, thi pro hsdR hsdM+ recA RP4-Tc::Mu-Km::Tn7
	[bookmark: OLE_LINK142][bookmark: OLE_LINK141]Laboratory stock

	BL21(DE3)
	Host for expression vector pET28a
	Novagen

	XL-1 Blue
	Host for expression vector pGEX-6p-1
	Novagen

	DH5α
	FΦ80ΔlacZΔM15/Δ(lacZYA-argF)U169recA1 endA1 hsdR17
	Laboratory stock

	P. aeruginosa
	
	

	PA14
	Wild-type Pseudomonas aeruginosa, Kmr
	Laboratory stock

	ΔoxyR
	oxyR deletion mutant in PA14, Kmr
	This study

	ΔompR
	ompR deletion mutant in PA14, Kmr
	This study

	ΔtepB
	tepB deletion mutant in PA14, Kmr
	This study

	WT(Vector)
	PA14 wild type containing pME6032, Kmr, Tcr
	This study

	ΔtepB(Vector)
	ΔtepB containing pME6032, Kmr, Tcr
	This study

	ΔtepB(tepB)
	ΔtepB containing pME6032-tepB, Kmr, Tcr
	This study

	ΔicmF3(Vector)
	ΔicmF3 containing pME6032, Kmr, Tcr
	This study

	ΔicmF3(icmF3)
	ΔicmF3 containing pME6032-icmF3, Kmr, Tcr
	This study

	Plasmids
	
	

	pK18mobsacB
	sacB-based gene replacement vector, Kmr
	(Schafer et al. 1994)

	[bookmark: OLE_LINK2][bookmark: OLE_LINK1]pK18-Gm
	pK18mobsacB carrying Gm coding region, Kmr, Gmr
	(Li et al. 2021)

	pK18-Gm-ΔoxyR
	Construct used for in-frame deletion of oxyR, Kmr, Gmr
	This study

	pK18-Gm-ΔompR
	Construct used for in-frame deletion of ompR, Kmr, Gmr
	This study

	pK18-Gm-ΔicmF3
	Construct used for in-frame deletion of icmF3, Kmr, Gmr
	This study

	pK18-Gm-ΔtepB
	Construct used for in-frame deletion of tepB, Kmr, Gmr
	This study

	pFLP2
	Source of Flp recombinase, Ampr
	(Hoang et al. 1998)

	pMini-CTX::lacZ
	[bookmark: OLE_LINK8][bookmark: OLE_LINK7]Ω-FRT-attP-MCS, ori, int, oriT, Tcr
	(Becher and Schweizer 2000; Hoang et al. 2000)

	pMini-CTX-PH3-T6SS left::lacZ
	Mini-CTX::lacZ containing H3-T6SS promoter, Tcr
	This study

	pMini-CTX-PH3-T6SS right::lacZ
	Mini-CTX::lacZ containing H3-T6SS promoter, Tcr
	This study

	pME6032

	Shuttle vector containing lacIq-Ptac fragment for gene expression, Tcr
	(Heeb et al. 2002)

	pME6032-oxyR
	oxyR cloned into pME6032 for complementation, Tcr
	This study

	pME6032-ompR
	ompR cloned into pME6032 for complementation, Tcr
	This study

	pME6032-icmF3
	icmF3 cloned into pME6032 for complementation, Tcr
	This study

	pME6032-tepB
	tepB cloned into pME6032 for complementation, Tcr
	This study

	pME6032-tepB-vsvg
	pME6032 expressing tepB-vsvg, Tcr
	This study

	pME6032-vgrG3-vsvg
	pME6032 expressing vgrG3-vsvg, Tcr
	This study

	pET28a
	Expression vector with N-terminal hexahistidine affinity tag, Kmr
	Novagen

	pET28a-oxyR
	pET28a carrying oxyR coding region of, Kmr
	This study

	pET28a-ompR
	pET28a carrying ompR coding region of, Kmr
	This study

	pGEX6p-1
	Expression vector with N-terminal GST tag, Ampr
	Novagen

	pGEX6p-1-tepB 
	pGEX6p-1 carrying tepB coding region, Ampr
	This study

	pGEX6p-1-tepB
	pGEX6p-1 carrying tepB coding region, Ampr
	This study

	pBBR1MCS5-TEM1-tepB
	pBBR1MCS5 carrying TEM1-tepB coding region, Gmr
	This study

	*Tcr, Gmr, Kmr and Apmr represent resistance to tetracycline, gentamicin, kanamycin and ampicillin, respectively. 




Table S2. Primers used in this study.
	Primers
	5’-3’ sequence
	Function

	oxyR-Up-F-EcoRI
	ACCGGAATTCCTGGTTGAGCAGCCATTCCC
	To generate 
pK18-Gm-ΔoxyR

	oxyR-Up-R
	TCCTGGGCGAGGGTGACGAT
	

	oxyR-Down-F
	ATCGTCACCCTCGCCCAGGAGAACAACCGCAAATCGCATGACC
	

	oxyR-Down-R-HindIII
	ACCCAAGCTTGGAAGCCGAGGTTGGCAAGGAA
	

	ompR-Up-F-BamHI
	ACGCGGATCCGTCAGGGTCGCTTCGTTCTTCAT
	To generate 
pK18-Gm-ΔompR

	ompR-Up-R
	GCAGGGTTCGACATAGAAACTCCC
	

	ompR-Down-F
	GGGAGTTTCTATGTCGAACCCTGCCGGTCTGGGGTGTCGGCTAC
	

	ompR-Down-R-PstI
	AAAACTGCAGGCAGCAACTCCAGCGACAGG
	

	icmF3-Up-F
	CGTGTCTCTAGAGATGGTCGAGCGCGCCCTCGAACTG
	To generate 
pK18-Gm-ΔicmF3

	icmF3-Up-R
	CAGGACCAGCGGCAGCAGGCGCCAGGTAGCGCACAAC
	

	icmF3-Down-F
	GGCGCCTGCTGCCGCTGGTCCTGCAACTGCCGGTG
	

	icmF3-Down-R
	CACGACAAGCTTCGCGCGCAACGCTTCGTCGAGCTTC
	

	PA14_33970-Up-F-BamHI
	CGCGGATCCGAAAAGCCATAGACATCCCGACCCT
	To generate
pK18-Gm-ΔtepB

	PA14_33970-Up-R
	GGCGGAGGGATACGGGCTTT
	

	PA14_33970-Down-F
	AAAGCCCGTATCCCTCCGCCATGTAGTCGTCGCCGCTGTCC
	

	PA14_33970-Down-R-HindIII
	CCCAAGCTTCCGTCGATGCGTTGCTTGGT
	

	oxyR-F-BamHI
	CGCGGATCCATGACCCTCACCGAACTGCG
	To generate
pET28a-oxyR

	oxyR-R-HindIII
	CCCAAGCTTTCATGCGATTTGCGGTTGTT
	

	oxyR-F-EcoRI
	CCGGAATTCATGACCCTCACCGAACTGCGCTAC
	To generate 
pME6032-oxyR

	oxyR-R-BamHI
	CGCGGATCCTCATGCGATTTGCGGTTGTTCCT
	

	ompR-F-EcoRI
	CCGGAATTCATGTCGAACCCTGCCGCCCTG
	To generate pET28a-ompR, pME6032-ompR 

	ompR-R-XhoI
	CCGCTCGAGTCAGGCCTTGCGCGCGTTG
	

	icmF3-F-EcoRI
	CCGGAATTCATGAGCGGCGCGACGCTGTTCA
	To generate
pME6032-icmF3

	icmF3-R-BglII
	GGAAGATCTTCATGGGATACCTCCGGTGCTG
	

	PA14_33970-F-EcoRI
	CCGGAATTCATGCCCCGAACCATCGAA
	To generate
pME6032-tepB

	PA14_33970-R-BglII
	GGAAGATCTCTACATGTAACTGATGCGTTTGCC
	

	PA14_33970-F-BamHI
	CGCGGATCCATGCCCCGAACCATCGAATACTG
	To generate
pGEX6p-1-tepB

	PA14_33970-R-XhoI
	CCGCTCGAGCTACATGTAACTGATGCGTTTGCCGA
	

	PA14_33980-F-BamHI
	CGCGGATCCATGAACTGGAACGATCTTTGCGGAA
	To generate
pGEX6p-1-PA14_33980

	PA14_33980-R-XhoI
	CCGCTCGAGTCAGCGTCGGTAGAACACCAGCC
	

	vgrG3-F-KpnI 
	CGGGGTACCATGCCCCGTCCCACCGATAGC
	To generate
pME6032-vgrG3-VSVG

	vgrG3-F-VSVG-R-XhoI
	CCGCTCGAGTCATTTTCCTAATCTATTCATTTCAATATCTGTATAGTTGACCTTTACCAGACCGCC
	

	PA14_33970-F-EcoRI
PA14_33970-R-VSVG-BglII
	CCGGAATTCATGCCCCGAACCATCGAA
GGAAGATCTCTATTTTCCTAATCTATTCATTTCAATATCTGTATACATGTAACTGATGCGTTTGCC
	To generate
pME6032-tepB-VSVG

	[bookmark: OLE_LINK3]PH3-T6SS left-F-EcoRI
	CCGGAATTCTATGGTGAAACATCCGTGCTTCATGG
	To generate
pMini-CTX-PH3-T6SS left::lacZ

	PH3-T6SS left-R-BamHI
	CGCGGATCCGGCGGCTGACTCCGATGCAAT
	

	PH3-T6SS left-F
	GGGAGTCCAACGAAAATTT
	For EMSA

	PH3-T6SS left-R
	GGCGGCTGACTCCGATGC
	

	[bookmark: _Hlk87546755]Control-F
	ATGCCCCGAACCATCGAAT
	

	Control-R
	CGATGCGCCCGTCGGCGT
	

	PA14_33960-Co-F
	CCGATAGCAATACCAGCCTCTC
	For RT-PCR

	PA14_33960-Co-R
	GGTGAGATGGGTGGCGATTG
	

	PA14_33970-Co-F
	ATGCCCCGAACCATCGAATACTG
	

	PA14_33970-Co-R
	TGTAGTTCAGCGCGCGATACAC
	

	PA14_33990-Co-F
	CCTGCAACGCACCCATCATTAC
	

	PA14_33990-Co-R
	GGTATTGCCGGCCTTGAACAG
	

	TEM1-F-XhoI
	CCGCTCGAGGATGAGTATTCAACATTTCCGTGT
	[bookmark: OLE_LINK9]To generate pBBR1MCS5-TEM1-tepB

	TEM1-R-HindIII
	GGGAAGCTTCCAATGCTTAATCAGTGAGG
	

	33970-F-HindIII
	CCCAAGCTTATGCCCCGAACCATCGAATAC
	

	33970-R-EcoRI
	CGAATTCCTACATGTAACTGATGCGTTTGCC
	


* Underlined sites Indicate restriction enzyme cutting sites added for cloning.
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