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Supplementary Table S1. Bacterial strains and plasmids used in this study
	Strain or plasmid 
	Relevant genotype or phenotypea
	Source or reference

	E. coli

	DH5
	F, recA1, endA1, hsdR17, supE44, thi-1, gyrA96, relA1
	Vicky Shingler

	S17-1λpir
	recA, thi, pro, hsdR-M+, SmR, <RP4:2-Tc:Mu:Ku:Tn7>TpR
	1

	BL21(DE3) plysS
	F, dcm, lon, ompT, hsdS(rB–, mB–), gal, λ(DE3), [pLysS, CmR]
	Promega

	Y. pseudotuberculosis

	YPIII/pIB102
	yadA::Tn5, PhoP–, KmR (parent from Hans Wolf-Watz lab)
	2

	YPIII07/pIB102
	pIB102, cpxA in frame deletion of codons 41 to 449, KmR
	3

	YPIII08/pIB102
	pIB102, cpxR in frame deletion of codons 11 to 193, KmR
	3

	YPIII165/pIB102
	pIB102, rovM in frame deletion from codons 11 to 289, introduced into YPIII07/pIB102, KmR
	This study

	YPIII171/pIB102
	pIB102, rovM in frame deletion from codons 11 to 289, KmR
	This study

	YPIII173/pIB102
	pIB102, rovM in frame deletion from codons 11 to 289, introduced into YPIII08/pIB102, KmR
	This study

	YPIII69/pIB102
	pIB102, ackA, pta in frame double deletion from codon 17 of ackA through to codon 680 of pta, KmR
	4

	YPIII49/pIB102
	pIB102, ackA, pta in frame double deletion introduced into YPIII07/pIB102, KmR
	4

	YPIII52/pIB102
	pIB102, cpxR allele encoding for the substitution of D51A, KmR
	4

	YPIII46/pIB102
	pIB102, cpxR allele encoding for the substitution of M199A, KmR
	4

	YPIII51/pIB102
	pIB102, cpxA allele encoding for the substitution of T253P (cpxA101*), KmR
	4

	YPIII74/pIB102
	pIB102, ackA, pta in frame double deletion introduced into YPIII51/pIB102, KmR
	4

	YPIII177/pIB102
	Shuffle mutation of the CpxR~P binding site in the rovM promoter region (designated rovM(Mt 1)) introduced into YPIII07/pIB102, KmR
	This study

	YPIII179/pIB102
	Shuffle mutation of the CpxR~P binding site in the rovM promoter region (designated rovM(Mt 2)) introduced into YPIII07/pIB102, KmR
	This study

	YPIII183/pIB102
	Shuffle mutation of the CpxR~P binding site in the rovA promoter region (designated rovA(Mt 2)) introduced into YPIII07/pIB102, KmR
	This study

	YPIII181/pIB102
	Shuffle mutation of the CpxR~P binding site in the rovA promoter region (designated rovA(Mt 2)) introduced into YPIII177/pIB102, KmR
	This study

	Plasmids

	pTZ57R/T
	PCR cloning and sequencing vector, CbR
	Thermo Scientific

	pWKS30
	Low copy number cloning plasmid, CbR
	5

	pDM4
	Suicide plasmid carrying sacBR, CmR
	Debra Milton 

	pPJE006
	∼925 bp XhoI/XbaI PCR-derived fragment of the allele encoding CpxAΔ41-449 in pDM4, CmR
	3 

	pMF586
	∼485 bp XhoI/XbaI PCR-derived fragment of the allele encoding CpxRΔ11-193 in pDM4, CmR
	3

	pJF067
	∼1549 bp synthetic DNA fragment of cpxA (full length) with its native promoter cloned into XbaI-XhoI digested pWKS30, CbR
	This study

	pJF068
	∼871 bp synthetic DNA fragment of cpxR (full length) with its native promoter cloned into XbaI-XhoI digested pWKS30, CbR
	This study

	pAN037 
	∼525 bp XhoI/XbaI PCR-derived fragment of the allele encoding RovMΔ11-289 in pDM4, CmR
	This study

	pET31
	~734 bp XhoI/XbaI PCR fragment of the ‘Mt 1’ shuffle mutation in the rovM promoter region in pDM4, CmR
	This study

	pET33
	~752 bp XhoI/XbaI PCR fragment of the ‘Mt 2’ shuffle mutation in the rovM promoter region in pDM4, CmR
	This study

	pMMB208
	Expression vector, CmR
	6

	pKEC021
	~700-bp XbaI/KpnI PCR fragment of cpxR in pMMB208, CmR
	3

	pJF015
	~700-bp XbaI/KpnI PCR fragment of cpxR encoding the mutation D51A in pMMB208, CmR
	3

	pET22b(+)
	Expression vector, ApR
	Novagen

	pKEC017
	~700bp bp NdeI/XhoI PCR-derived DNA fragment of cpxR in pET22b(+) that creates a His(6) C-terminal fusion, ApR
	7


a	SmR, streptomycin-resistant; TpR, trimethoprim-resistant, CmR, chloramphenicol-resistant; KmR, kanamycin-resistant; RifR, rifampicin-resistant; ApR, ampicillin- and carbenicillin-resistant, CbR


Supplementary Table S2. Oligonucleotides used in this study

	Specific genea
	Oligonucletide pairb, c

	Mutagenesis
	

	rovM  (525 bp)
	provMa, 5’- ACG CTC GAG TAC ATT TAT ATA CAT GGC - 3’ and provMb,  5’ - GGT TCT AAG CAG ATC GAG G - 3’
provMc, 5’- CTC GAT CTG CTT AGA ACC CAC ACC ATG TCG TCA GAA TC - 3’ and provMd,  5’ - ACG TCT AGA CGA AGG AAT TTA TTA ACG G - 3’

	rovM promoter region (Mt 1; 734 bp)
	pMt1a, 5´- ACG TCT CGA GTT TAA TCG TAC TCA TCC A - 3´ and pMt1b, 5´- CCA TTT TTT AAA AAA AGG ATG ATT TTA TAG AAA TTC ACT - 3´ 
pMt1c, 5´ - CAT CCT TTT TTT AAA AAA TGG CGG TAG CCG ATG G - 3´ and pMt1d, 5´- ACG TTC TAG AAG TGA GTA ATT TGT TAC G - 3´ 

	rovM promoter region (Mt 2; 752 bp)
	pMt2a, 5´- ACG TCT CGA GTG TAC TCC GAC GCC ACT G - 3´ and pMt2b, 5´- AAA TCT CAT AAA GTT ATT AGT TAT TCT TAA TAG TTT TCC TA - 3´ 
pMt2c, 5´- AAT AAC TTT ATG AGA TTT TCA TGA TGC TTA TCA AAT G - 3´ and pMt2d, 5´- ACG TTC TAG ACC CTG GTG TTT TAA GTA TC - 3´ 

	Real time qRT-PCR
	

	rpoA (92 bp)
	prpoAFw, 5’- GCG TAT CAA AGT TCA GCG TG - 3’ and prpoA,  5’ -CTA ACA GAC GAC CAA TCG GG - 3’

	rovM (94 bp)
	provMFw, 5’- GTG GCA ACA CTA TAC CCT CG - 3’ and provMRev,  5’ - CCA AAT CCA CCT CAC CAG AG - 3’

	rovA (224 bp)
	provAFw, 5’- CTG GCG AAA GCG ATT GGT AT -3’ and provARev,  5’ - GCA CAA GTA TGC CGT GTG AT - 3’

	cpxP (97 bp)
	pcpxPFw, 5’-  AGT CTC ACC AAA GTC AGC CG - 3’ and pcpxPRev  5’- GCT CTT ACA GCA GCT TCG TC - 3’

	Protein expression
	

	cpxRWT::his6 (708 bp)
	pcpxR-Nde(ET), 5´- CAT ATG CAT AAA ATC CTA TTA GTT GAT G - 3´ and pcpxR-Xho(HisET), 5´- CTC GAG TGT TTC TGA TAC CAT CA - 3´

	DNase I footprinting

	cpxR (internal, 389 bp)
	pcpxRfor, 5´- GTG AAC TGA CGT CGC TGT TGA - 3´ and pcpxRrev, 5´-TTG CAG GCA ATC AAC TTC CAG - 3´

	rovM(-108 to +146) promoter region (Wt; 254 bp)
	pFP-F-rovMFw 5’- CAT TTA TAT ACA TGG CGG TAG C - 3’ and pFP-F-rovMRev 5’- GCT ACA AAG GTT CTA AGC AGA T - 3’

	rovM(-194 to -51) promoter region (Wt; 245 bp)
	pFP-E-rovMFw 5’- GGT TTT ATA AAC CAT CAA ACG - 3’ and pFP-E-rovMRev 5’ - CAA ACT ACC CTG GTG TTT TAA G - 3’

	rovM(-256 to -6) promoter region (Wt/Mt. 1; 250 bp) 
	pFP-D-rovMFw 5’- GAT ATT TTT TGA TGT TTA ATC - 3’ and pFP-D-rovMRev 5’ - GAC AGT ACC CCA GTC ATT GG - 3’

	rovM(-348 to -92) promoter region (Wt; 256 bp)
	pFP-C-rovMFw 5’- AAC TAA TGT TAA GTT CTT TAA ATC - 3’ and pFP-C-rovMRev 5’ - CGC CAT GTA TAT AAA TGT AAA TG - 3’

	rovM(-471 to -222) promoter region (Wt/Mt. 2; 249 bp) 
	pFP-B-rovMFw 5’- CGA ATG GCA TTA AAC CGC ATC G - 3’ and pFP-B-rovMRev 5’ - CAC TAT GGT TCA GTG ATT AAA C - 3’

	rovM(-618 to -364) promoter region (Wt; 254 bp)
	pFP-A-rovMFw 5’ - GTT TTT ATC CCT ATT CAT TC - 3’ and pFP-A-rovMRev 5’ - CCT ATT TAC AGG ATT TTC C - 3’


a	The number of base pairs (bp) in parentheses indicates the approximated size of the amplified PCR fragment.
b	Primers were synthesized by Sigma-Aldrich Sweden AB, Stockholm, Sweden.
c	The NdeI, XhoI and XbaI restriction endonuclease sites are shown in italics. 
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Supplementary Fig S1. Growth media dependent production of RovM in Y. pseudotuberculosis. Steady state levels of accumulated RovM was analysed in protein pools sampled from bacteria grown in LB (L) or RPMI (R) media at 26°C until late stationary phase. Protein samples were separated on a 12% acrylamide SDS-PAGE followed by western immunoblot and detection with polyclonal rabbit antiserum raised against RovM (arrowhead). A lower molecular weight unidentified protein that cross-reacted with the anti-RovM antibodies was used as a convenient protein loading control (arrow). The indicated immunoblot stems from one independent experiment. The molecular weights shown in the parenthesis are deduced from primary sequence. Strains: parent, YPIII/pIB102; rovM null mutant, YPIII171/pIB102; cpxA null mutant, YPIII07/pIB102. ImageJ software was used to quantify from three independent experiments the levels of RovM relative to the levels of the lower molecular weight band cross-reacting with anti-RovM antibodies. Results from this analysis are represented in a scatter plot with each dot indicating data derived from a single independent experiment. The mean value from all independent experiments is indicated by a red line.
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Supplementary Fig S2. Available acetyl∼P influences the production of RovM in Y. pseudotuberculosis. Steady state levels of accumulated RovM was analysed in protein pools sampled from bacteria grown in LB broth (A) or RPMI media (B) at 26°C until late stationary phase. Protein samples were separated on a 12% acrylamide SDS-PAGE and RovM was identified using western immunoblot and detection with polyclonal rabbit antiserum raised against RovM. As a protein loading control, samples were also probed with antiserum specific for the cytoplasmic molecular chaperone DnaJ. The indicated immunoblots stem from one independent experiment. The molecular weights shown in the parenthesis are deduced from primary sequence. Strains: rovM null mutant, YPIII171/pIB102; parent, YPIII/pIB102; cpxA, ackA, pta null mutant, YPIII49/pIB102; cpxA null mutant, YPIII07/pIB102; ackA, pta null mutant, YPIII69/pIB102; cpxR null mutant, YPIII08/pIB102; cpxR(D51A) mutant, YPIII52/pIB102; cpxR(M199A) mutant, YPIII46/pIB102. ImageJ software was used to quantify from three independent experiments the levels of RovM relative to the levels of DnaJ. Results from this analysis are represented in a scatter plot with each dot indicating data derived from a single independent experiment. The mean value from all independent experiments is indicated by a red line. Differences with a P value of <0.05, < 0.01 or < 0.001 were considered significantly different from parent and are indicated by a blue-coloured single (*), double (**) or triple (***) asterisk situated immediately above the respective data points on the scatter plot.
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Supplementary Fig S3. Available acetyl∼P influences CpxR∼P accumulation in the Yersinia cytoplasm. The Phos-tag acrylamide system was used to measure accumulated CpxR~P in vivo. Bacteria were cultured at 26°C until late stationary phase in LB (A) or RPMI (B) media. After harvesting by centrifugation, bacteria were lysed with formic acid and samples immediately fractionated on Phos-tag acrylamide, immunoblotted, and detected with anti-CpxR antiserum. The cytoplasmic molecular chaperone DnaJ served as a loading control. Strains: parent, YPIII/pIB102; cpxA, ackA, pta null mutant, YPIII49/pIB102; cpxA null mutant, YPIII07/pIB102; ackA, pta null mutant, YPIII69/pIB102; cpxR null mutant, YPIII08/pIB102; cpxR(D51A) mutant, YPIII52/pIB102; cpxR(M199A) mutant, YPIII46/pIB102; rovM null mutant, YPIII171/pIB102. The double asterisk (**) reflects phosphorylated CpxR isoforms accumulated in the Yersinia cytoplasm, while the single asterisk (*) indicates non-phosphorylated CpxR.
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Supplementary Fig S4. The cpxA101 allele causes over production of RovM in Y. pseudotuberculosis. Steady state levels of accumulated RovM was analysed in protein pools sampled from bacteria grown in LB (A) or RPMI (B) media at 26°C until late stationary phase. Protein samples were separated on a 12% acrylamide SDS-PAGE followed by western immunoblot and detection with polyclonal rabbit antiserum raised against RovM. As a protein loading control, samples were also probed with antiserum specific for the cytoplasmic molecular chaperone DnaJ. The indicated immunoblots stem from one independent experiment. The molecular weights shown in the parenthesis are deduced from primary sequence. Strains: rovM null mutant, YPIII171/pIB102; parent, YPIII/pIB102; ackA, pta null mutant, YPIII69/pIB102; CpxAT253A and ackA, pta null mutant combination, YPIII74/pIB102; CpxAT253A point mutant (cpxA101*), YPIII51/pIB102; cpxA null mutant, YPIII07/pIB102. ImageJ software was used to quantify from three independent experiments the levels of RovM relative to the levels of DnaJ. Results from this analysis are represented in a scatter plot with each dot indicating data derived from a single independent experiment. The mean value from all three independent experiments is indicated by a red line. Differences with a P value of < 0.05, < 0.01, or < 0.001 were considered significantly different from parent and are indicated by a blue-coloured single (*), double (**) or triple (***) asterisk situated immediately above the respective data points on the scatter plot.
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Supplementary Fig S5. Mapping the CpxR~P DNA binding site upstream of rovM by nuclease protection (foot-printing) analysis. As shown in figure 4A the promoter region of rovM was divided into six segments based on transcriptional start site. The foot-printing images of 32P labelled sense strands of rovM promoter fragments FP-A (-618 to -364), FP-C (-348 to -92), FP-E (-194 to +51) and FP-F (-108 to +146) are shown in figure S2. Fragment FP-E contains a clearly defined protected area that is consistent in location to the CpxR~P binding site designated ‘Box 1’ in Figure 1. A 32P labelled internal fragment (389 bp) within the cpxR open reading frame served as a non-protected control.
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