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cds : hypothetical protein

COG4313 : protein involved in phenol degradation

COG4667 : predicted esterase of the alpha-beta hydrolase superfamily
ECA4198 : putative exported phosphatase

gldA : putative glycerol dehydrogenase

gInQ : putative amino-acid ABC transporter ATP-binding protein
gntR : GntR-type transcriptional regulator

hisJ : putative amino-acid ABC transporter binding protein
hisM : probable amino-acid ABC transporter permease protein
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lysR : LysR-type transcriptional regulator
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prpD : uncharacterized protein involved in propionate catabolism
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rffT = wecF : Fuc4NAc (4-acetamido-4,6-dideoxy-D-galactose) transferase
riml : putative acetyltransferase

rsmC : 16S RNA G1207 methylase

tas : predicted oxidoreductase (related to aryl-alcohol dehydrogenases)
tatD : Mg-dependent DNase
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wzxE : O-antigen translocase (flippase)

wzyE = rffT = wecF : subunit of common antigen biosynthesis complex
yifK : amino acid transporter
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Fig. S1. Gene synteny of the g/lmZ region in Enterobacteriaceae.
Information about gene co-localization and annotation was retrieved using the
MicrobesOnline (1) and KEGG (2) databases. Genes are just approximately
drawn to scale.
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Fig. S2. Gene synteny of the gimY region in Enterobacteriaceae.
Information about gene co-localization and annotation was retrieved using the
MicrobesOnline (1) and KEGG (2) databases. Genes are just approximately

drawn to scale.
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Erwinia

(NC_013956.1),
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(NC_010694.1), Erwinia amylovora CFBP 1430 (NC_013961.1),
Pectobacterium carotovorum subsp. atroseptica SCRI1043 (NC_004547.2),
Pectobacterium carotovorum subsp. carotovorum PC1 (NC_012917.1),
Pectobacterium wasabiae WPP163 (NC_013421.1), Arsenophonus nasoniae
(FN545167.1), Photorhabdus Iluminescens subsp. [laumondii TTO1
(NC_005126.1), Photorhabdus asymbiotica (NC_012962.1), Serratia
proteamaculans 568  (NC_009832.1), Serratia  odorifera  4Rx13
(NZ_ADBX01000009.1), Serratia marescens Db11 [http://www.sanger.ac.uk],
Proteus mirabilis HI4320 (NC_010554.1), Yersinia pseudotuberculosis YPIII
(NC_010465.1), Yersinia pestis biovar Microtus str. 91001 (NC_005810.1),
Yersinia enterocolitica subsp. enterocolitica 8081 (NC_008800.1), Yersinia
bercovieri ATCC 43970 (NZ_AALC02000019.1), Dickeya zeae Ech1591
(NC_012912.1), Dickeya dadanti Ech586 (NC_013592.1), Cronobacter
turicensis z3032 (NC_013282.1), Cronobacter sakazakii ATCC BAA-894
(NC_009778.1), Citrobacter koseri ATCC BAA-895 (NC_009792.1),
Citrobacter rodentium 1CC168 (NC_013716.1), Enterobacter sp. 638
(NC_009436.1), Salmonella enterica subsp. enteric serovar Choleraesuis str.
SC-B67 (NC_006905.1), Salmonella enterica subsp. enteric serovar Paratyphi
A str. ATCC 9150 (NC_006511.1), Salmonella enterica subsp. enterica
serovar Typhi str. CT18 (NC_003198.1), Salmonella enterica subsp. enterica
serovar Typhimurium str. LT2 (NC_003197.1), Klebsiella pneumoniae 342
(NC_011283.1), Klebsiella pneumonia subsp. pneumoniae MGH 78578
(NC_009648.1), Escherichia fergusonii ATCC 35469 (NC_011740.1),
Escherichia albertii TW07627 (NZ_ABKX01000003.1), Shigella sonnei Ss046
(NC_007384.1), Shigella dysenteriae Sd197 (NC_007606.1), Escherichia coli
0127:H6  str. E2348/69 (NC_011601.1), Shigella boydii Sb227
(NC_007613.1), Shigella flexneri 2a str. 301 (NC_004337.1), Escherichia coli
0157:H7 str. EC4486 (NZ_ABHS01000009.1), Escherichia coli K12 str.
MG1655 (U00096.2). The alignment was compiled using the AlignX tool of
software Vector NTI Advance™ 9.0.
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ABS2 4— IHF-site 1?2

Pantoea ananatis LMG 20103 GICATTTCTCT(f AA TGAG CA A CGGAGTCATAGTAATG | "T]AATTACTCT T T1ACA-GGGATTGACAAGTCTTTACCTIGTT) [[C—-—--~CATTGT-C TG TTTGICG AATAACACGAC

Erwinia tasmaniensis Et1/99 ATAGCGAGATTGAT-~TCGCTATCAATAAGTCGTT-GCACGC (] TATT, CCTCTCTAT TCACCTTTTTTC T A ATATTC-TGCAAGT] {ITTACGCC-~CCGTTCCGTTTGCCTCTGGCT TCTGTCC
Erwinia amylovora CFBP1430 wb@@@nﬁ‘wh CGCTGTTGATA RGCGATCATACGGAT| CGTTT! (TATRACGTACTCATTTRAAAATGTTTTACTARATGTT-TGCGAT] {ATCCGGC-ATCCTTCCGTTATCTICIGGIGTC GTGA

subsp. ica SCRI1043 CTTT-ACAGGAC| 1C--ARAAGAA" A APCTGCGCTGATCT (] ATAANA TTTATTGATTANTANTGATTAANTATTTTATCTGATAATT! (G T T-TGIGAGT-~~TC-CTCTCST I TTTACCACCCA

subsp. PC1 n ARARACACGACCTTGGGCTGATCT ALARA ITCATTGATTATAATGGTTANTAT TTTT TATGACAAATCC A" T~TGTGAGC--~GGGTCICCT ' TTTATCACCCA
Pectobacterium wasabiae WPP163 CCARRAGCA GTGGGGGATCT A ALRA ITCT T TGATTANT AATGATTAXTACTTTATCTGACAATT! T "I T-TGTGAGC-~~CCCATCTCCT 'TTTGTCGCCGA
Arsenophonus nasoniae TCGTG AACA PAATTAACT-TTTAN "TATARK TTACATCAAANTAMAGAA TAT?AATATTTCTATAG GT T TA-GCCATGC---GTATTGT -G TGTGAC ATCA
Photorhabdus luminescens subsp. laumondii TTO1 7 A (T —-~-G--CAT---—GACA-~TCCATTTIGT-----G
Photorhabdus asymbiotica A 5T ----G-—GT----GAAG--TCCGI TTTGT-----G
Serratia proteamaculans 568 [TATC~-TGCTGGGGC AG-GGGAAG GGG TTATATC
Serratia odorifera 4Rx13 T X TAGT —~TTACTGCGA AG-CCARAGAATGGCGCAGGA
Serratia marescens DB11 N X {[CCTGATAACGGCCG TG CAAGAATGCCAGG AGTG
Proteus miral HI4320 CATGGCAAA-TTT A ‘TAAA! \ACTCRAT( [T TATATATTATATACTGG TGTTCGCTTAA! PG TGGCAANTTTATTTTTTCTTTTT 'ATT TAACAATA
Yersinia pseudotuberculosis YPIIl ACHNTARACCAT-CACAT] TGAGAN [ TTPATTCATTCARRMN TATATTAAA A ATCAATGT AGGGT TATAA 3T CACTCTGGTCAC! GG -ATATCACTCGG TAGCCGA

Yersinia pesti r Microtus 91001 TAAACCAT-CACA! TGAGA ITCATTCARRMN T ATATTAA A ATCAATG AGGGTTATAA (3T CACTCTGGTCAC GG ATATCAC CGG TAGCCGA
Yersinia enterocolitica subsp. enterocolitica 8081 PAAGTCCAR-TGCT" ‘TARAT! ‘PAGCATGATAANTATARAG! \AA/TTGATAGCTTATAC [GATCACGTTGGTA----G-ATTAAACCCAGGAT GIGG
Yersinia bercovieri ATCC 43970 \CAAARGACCAR-TGCAT| TGRAT! \ATATGI TGATAMTANARAG \ATCATGATGCTCGATTG! [GATCACTTAGGGCGTGTCCCTATCAGCCTCGGCAGAGC
Dickeya zeae Ech1591 ACHGTATAGOGGT T TGATAA( \ACACATTCAATTIITANAAGATATAA-ATAGTATCACCAGAGA GTGTA-AAC!AGA---GGCCGICT G TTTIC-----A
Dickeya dadantii Ech586 'CAATGA( CCATTTGAA! (5T TCT-GACCCG----GAATGCTT AT TTTTC---=-A
Cronobacter turicensis 23032 [TTCCGTATTATGC ‘TCAC? TP AGTTTTTAATATCTATAGGGAA A CAGACAGGCTGCARATC! {CC--—-TGATGGCTGCGCCTGCCEGGRARTCARCATA
Cronobacter sakazakii ATCC BAA-894 {CTCCGCCTTATACSH CCACA( \AGTTTTTAATATCTATAAGGAL Ov‘mnoogmmw "ACCH {CC--—-TGA”GGCTGUGCCTGCCAC-GGARATGCGCCTA
Citrobacter koseri ATCC BAA-895 {'TC-CACGGCTTCT CATCAT( [CAATAATTATTGGTAT TGCG-TGTTATT] PAGAGGGG-ATTTTTATG CGAA-AAGGCTGGCA====
Citrobacter rodentium ICC168 RACTCCCCCCTCTE] \ACTTACTGARAQ-TAAGTCAGTTTCCTTTCCTCGCTGATAG! RCCTGOG---TTTAG CTCTGAG-CATAAAA-Cl-———
Enterobacter sp. 638 \GCTATCTGATTTR
Salmonella enterica serovar Choleraesuis str. SC-B67 \TC" €
Salmonella enterica serovar Paratyphi A str. ATCC 9150 \ATC!

serovar Typhi str. CT18 TRATCTAS
Salmonella enterica serovar Typhimurium str. LT2 \TC’

Consensus of alignment:

Klebsiella pneumoniae 342

Klebsiella pneumoniae subsp. pneumoniae MGH 78578
Escherichia fergusonii ATCC 35469

Escherichia albertii TW07627

Shigella sonnei Ss046

Shigella dysenteriae Sd197

Escherichia coli 0127:H6 str. E2348/69

Shigella boydii Sb227

Shigella flexneri 2a str. 301
Escherichia 0157:H7 str. EC4486
Escherichia coli K12 \AATGA! AAATC TTTCAATCCTACK 0GH T X A ;
Consensus of alignment: GAANATGAATTGGARAATCAGGAGAGCGTTTTCAATCCTACCTCTGG0GCAGT TGATATGTAAGGCAGGTTTATTATATCGCGTTGATTATTGATGCTGTTTTTAGTTT
-320 -310° -300 -290" -280" -270 -260 -250 -240 -230° -220' =210 -200° -190°
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Pantoea ananatis LMG 20103 GCICATIGC=================-] AR GAG*AAGAACCCCARRA-~~=====----Af/GC T ~AGA  A|TA*GTGACTGAT | TATAAARATAAT-T! A
Erwinia tasmaniensis Et1/99 AGTTAACTCA-——=====~ nﬂmoabnbﬂbﬁbg \TCATATTA-———====——-=} -APNTCAGTAAGATATARATT TATTICIG-——-———===—===—————————=—— [AG
Erwinia amylovora CFBP1430 ACTT/GCCAG TGTTTGAA AT 'AACAGGA- CATIGAGGI AGAAATT [ -=~1CIG-============—=—==—————————CCAGAGTTACCGATA {rCATHD
subsp. ica SCRI1043  GOGTGTG---~TTGCTT— nonnvgwmomm»ﬁ ATRARARTAGTAT-———----—--—T| ACTATTAGCTAGTT" A-ATTGAAT  GATGAGGTCGTAGC TT Bn,a I T

i subsp. PC1 TGACACTT---~TTGCTT-TTCTTCCCGTGAAGA ATANARATAACAT -~ ~-~===-===T| ATTATTAGCGGGTTATCATTGAAT TGA-GAGTCGATGGT! I TTIHIE
Pectobacterium wasabiae WPP163 CAGTGICT----TGACCT-TTCTTCCAGCCAATAA- \AATAGTAT--—=——==—=—=" TATTAGCTGETTAT-CATGATT' e>§3>me§liilil§§§5@n e " AT TTATGC
Arsenophonus nasoniae AAATAAGTAAAATCATTT-TGTTAARAGGCAATC ATGATTG-ATTGA-~—————-——-=1GAATATTTGT T CATCAATAGGGA] 'CTTTGAA- TGATAT] PATTA
Photorhabdus luminescens subsp. laumondii TTO1 ——ATGATT—-——0GAT—-~TTGTTGTTGTAA————TAAAT—————m e mmmm e e AGAGAA A TAGCTGATG AGCGAGGCAG-———~CTTT——mmmmmmmmmmm e QE@EE AT i
Photorhabdus asymbiotica —-AT/GCT---~TGCT--~1TCTTGTTGTAA-———=T7C? GA/ GCIGATGAGCGAGGCAG--—=-=TCTT-~~-=======-==-—--—-TATCTAAATA/ r
Serratia proteamaculans 568 CGATG? GAGG-CGAT~AA-ATTTAAT--ATGACGAT /A ACTCTTTT-—=—=—-——=-—ANTTCAATAT [/ BATTTT 'TCCT TCAAGCTARATIGG ——-——=—=—==—=-—~
Serratia odorifera 4Rx13 GTGCGACCG-CGTT-AT-CGGTGTG-~AANATAL T TAAATGT TTTGT—===========] -MATTCANTAGAAT? T 7 o
Serratia marescens DB11 GTTTGCAACG-C——-—-AA-A-GGATG-~GAATTAANT AN AAT CAATA==—=———=—==1| TICAATATCTTGAATTCTATTT [CI TATGGGGATGG—-~=—--——--—------ACTCANTATAAAA( ol
Proteus mirabilis HI14320 GCCTGATAAARATACGCTC T CTGATCTTTTATATTT ACGCCATACAGGCGAAGGCGCC AR A AT CHATTAGT | AGT | TT ATGCTGTTTGGGAATTAATTTTTTATTGGCG T
Yersinia pseudotuberculosis YPIIl TGGGGHTGA--ATG--AA-ATGCAGT --CAZ AR ATANACT TATTAT--————m=====' CAAGTTAT T/{GTGATT TTGGGGAGGTGTTTGAGGTARAGGGCCT -~ GICTGCTGCCAGAT] £
Yersinia pestis biovar Microtus 91001 TGGGG/ T GA-~ATG~~AA-ATGCAGT-~CAARRA! ATAAACT AT TAT ~~====-======1| ATCAAGTTAT T/ GTGATT TTGGGGAGGTGTTTGAGGTAARGGGCCT-~~~~~GICTGCTGCCAGAT] cr
Yersinia enterocolitica subsp. enterocolitica 8081 AAGTGAGATT-TTGTACT-ATGAGTTAGCAAGAA AT AAAAT TAT TAR-———==-=====" CAGTTAATTATAAGTTTATT TGGGTGAGTARATAAT CTGTTGT. C
Yersinia bercovieri ATCC 43970 AGGGCATGAC-ATGCCAA-ATGAA--~~CATARAMATAAATCTATTAT-———========' ‘CATATTGT T/GG"GGT TATCTGOGGGCGATTGAGTGRARTTGCT ~—————~ -GCCGATTACGCATT
Dickeya zeae Ech1591 ~~GC\ AT---~AGGATG~TACCGGCAGTC ACGT~ 1/ C/ T CA- - mmmmmm o IfTATTANTTCT T T/ TTTATCAATAAAT AACGTTTTTTATCTG TTTTTATTTAAAG]
Dickeya dadantii Ech586 ==GCACGT----TAATCA-TTTCGGTGTTTAGTGG-TTCA T TG========mm=m === GT I TAATGICT TATTTATCAATGAG | AATGATTTTTGT TTGG-—==========" TGGGATTTAA
Cronobacter turicensis 23032 TGGCGCTGG——————————" CACAGTGGCGAT—========== === === ———— . —~GRRACALGGACT TAHGGCGTTAC! A
Cronobacter sakazakii ATCC BAA-894 OGGCCOCGG-—==m=m==" TCALCAGTAGCGAT —mmmm e = e e e e ~GALACAAGGGGT T/ GCCGTTGCAG AT
Citrobacter koseri ATCC BAA-895 ——-GAAACCG-——==—-=—CC-~-GCA--GAGCOGCGAATGGCCTGAT -—======—==-ACGI TAAAAAGI CGAATCCT ~—=TAT T-===m= === == === ———mm e \
Citrobacter rodentium 1CC168 ===ARATCCT=========TC~=-GCCCTGAACCGCGCCAGCGCTGRC==========~FCGGTALAAGT CTIGAATCC T ==TAT T === == ——~TTGGCAGTG AT}
Enterobacter sp. 638 ACGTACTCAC-———-———— TC-———- —~CAAMARGPAANAATTCCT TAA-—————=——===" IICTTAARAATGT TQCARAGCGAA-TAAG-———===——=—=—————————————— AF

Salmonella enterica serovar Choleraesuis str. SC-B67 it it TG G ACG——mmmmm e | T T TAN TOCCTE0GCC ——G T Tmmm e mmm T
Salmonella enterica serovar Paratyphi A str. ATCC 9150 T ACG e | T T TTA CROCTHEAG-CO T =G T T T
Salmonella enterica serovar Typhi str. CT18 ABTCG= == e e CTACG--——=—-=—=—=T[TTTTTAATGCCTIGCG-CCT =G T T T Tmmmmmm === mmmmmmmmmmmmmem
Salmonella enterica serovar Typhimurium str. LT2 it c .

Consensus of alignment:

Klebsiella pneumoniae 342

Klebsiella pneumoniae subsp. pneumoniae MGH 78578
Escherichia fergusonii ATCC 35469

Escherichia albertii TW07627

Shigella sonnei Ss046

Shigella dysenteriae Sd197

Escherichia coli 0127:H86 str. E2348/69

mwﬁm:m boydii Sb227

Escherichia coli O157:HT str. EC4486
Escherichia coli K12
Consensus of alignment:

QHEEQHEQG ewomvg%%qwﬁ CACTCAGGAAGTTATTACICAGGAAGCAAAGAG
-160 -150° -140° -130" 120 -110° -100" -90" -80"

|-AAACGAGTAGATGCTCAT
-1 +10

, While residues conserved in the majority of sequences

are in blue. Refer to legend to Fig. S3 for additional information. The same

Fig. S4. Sequence alignment of the g/iImZ promoter regions from 39
genome sequences as in Fig. S3 were used.

enterobacterial genomes. The sequences classified into two groups, which
exhibited no significant homologies to each other and are therefore shown in

separate alignments. Fully conserved nucleotide positions within each group

are highlighted in red
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Fig. S5. Y. pseudotuberculosis GIrR binds the gimY promoters of Y.
pseudotuberculosis and E. coli. EMSAs to test binding of Y.
pseudotuberculosis GIrR protein to the glmY promoter regions of Y.
pseudotuberculosis (-257 to +22) and E. coli (-238 to +22). The DNA
fragments were obtained by PCR using the same primers as for construction
of the corresponding gimY’-lacZ fusions tested in Fig. 2 B. In addition to the
glmY promoter fragments, 200 bp (panel 1) or 400 bp DNA fragments (panel
2) covering the lacZ promoter were present as internal controls. The sizes of
of the DNA size standard are given on the left.
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Fig. S6
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Fig. S6. Y. pseudotuberculosis GIrR binds the cognate gimZ promoter,
while the E. coli gImZ promoter is not bound. EMSAs to test binding of Y.
pseudotuberculosis GIrR protein to the gimZ promoter regions of Y.
pseudotuberculosis (-303 to +22) and E. coli (-424 to +32). The DNA
fragments were obtained by PCR using the same primers as for construction
of the corresponding gimZ’-lacZ fusions used in Fig. 3 B.
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Fig. S7. Expression of gimY and gimZ in Y. pseudotuberculosis. (A) gimY
and gimZ are expressed in Y. pseudotuberculosis. B-Galactosidase activities
of Y. pseudotuberculosis carrying a glmY’-lacZ (column 2) or glmZ-lacZ
fusion (column 3) on a plasmid (pYG1 and pYG2, respectively). Cells carrying
the empty lacZ fusion vector pKEMO04 served as background control (column
1). (B) Stimulation of gimY and gimZ expression by GIrR in Y.
pseudotuberculosis. Additional plasmids carrying either gIrR from Y.
pseudotuberculosis (plasmid pYG6, columns 2, 5) or E. coli (plasmid
pBGG223, columns 3, 6) or no gene (empty vector pPBAD18-cm, columns 1, 4)
under Pa,, promoter control were introduced into Y. pseudotuberculosis
carrying either the gimY’-lacZ fusion plasmid pYG1 (columns 1-3) or the
glmZ’-lacZ fusion plasmid pYG2, respectively (columns 4-6). For the induction
of gIrR expression 0.2% arabinose was added and subsequently the [-
galactosidase activities were determined.
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Fig. S8. Binding of the Y. pseudotuberculosis GIrR protein to its cognate
glmZ promoter requires three activator binding sites. EMSAs to monitor
binding of Y. pseudotuberculosis GIrR to DNA fragments covering the Y.
pseudotuberculosis gimZ promoter (-303 to +22). DNA fragments were tested
that carried mutations within ABS3 (top, right) or in all ABS simultaneously
(bottom, left). These DNA fragments were obtained by PCR using the
corresponding gimZ’-lacZ fusions, presented in Fig. 4 A, as template and
primers BG700/BG701. In addition, a truncated DNA fragment lacking all ABS
was tested (-170 to +22; bottom, right). The DNA fragment was obtained
using the primer pair BG755/BG701.
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Fig. S9
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Fig. S9. Binding of IHF to the E. coli gimY and the Y. pseudotuberculosis
glmZ promoter regions as revealed by EMSA. The DNA fragments were
obtained by PCR making use of the primer pairs BG377/BG456 and
BG700/BG701, respectively. As a difference to the experiments shown in Fig.
6 B, a DNA fragment covering the ptsG promoter (Pysc) from Bacillus subtilis
was used as internal control rather than a /lacZ promoter fragment. The Ppse
fragment was amplified from the B. subtilis chromosome using primers IL5 (3)
and JS11 (4).
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Fig. S10

glmzZ

glmZ

[~ Citrobacter koseri ATCC BAA-895

[~ Erwinia amylovora CFBP1430

[ Citrobacter koseri ATCC BAA-895

|__Yersinia pseudotuberculosis YPII
[~ Erwinia amylovora CFBP1430 GACARAL G C CCATCHGGTTGTCTTGACOGACCTGATA——————-" TTGACACCTGCCAA-——————-CCGGCAGGTTTTTTTT———

1 10 20 30
——AGTGGCTCATTCACCTTCTTATGICAGCCCCTTC:

B8C 90 100 110 120

Salmonella enterica serovar Typhimurium str. LT2 ——AGTGGCTCATTCACCTTCTTATGICAGCC yﬂﬁm\\\\\\\;mmai “CTGCC! fﬂ Ci Epr \LHH(H@TJEE A-———G
MMn}m:nEm albertii TW07627 ——AGTGGCTCATTCACCCATTTATGTCAGCCCCTTC: CGCACRAC————-——AAGGTGCCTGCCGTCCARC——TTCTGATATCA-———G
fergusonii ATCC 35469 ——AGTGGCTCATTCACCGACTTATGICAGCCCCTTC: ( Jﬁmnwnwbn ||||||| -AAGGTGCCTACCGTCCAAC--TTCTGATATCA-——-G

Escherichia coli K12 ——AGTGGCTCATTCACCGACTTATGTCAGCCCCTTC:
Shigella dysenteriae Sd197 ——AGTGGCTCATTCACCGACTTATGICAGCCCCTTC:

GCACAAC———————. -ARGGTGCCTGCCGTCCARAC——TTCTGATATCA-———G
CACRAC--——-—-AAGGTGCCTGCCGTCCAAC--TTCTGATATCA-——-G

Klebsiella pneumoniae subsp. pneumoniae MGH78578 ——AGTGGCTCATTCACCTICTTATGICAGCCCCTTC—————— GGGACGC—————- OOE,H}h?mmoe\eno,f\e@hmobn% \\\\\\\ CAGGTGCCTGCCGTCCAAC—TCCTGATAACA-——G
Enterobacter sp. 638 ——AGTGGC’ HDDHHINOO(HOHHW]OJO&OW CCCTIC TAAACT-TCGAA-TGACGCACAAA——————-AAGGTGCCTGCCGTCCAAC——-TACTGATTATT-——G
Cronobacter sakazakii ATCC BAA-894 5C TAAACT-TCGAA-TGACGCACTTA———————AAGGIGCCIGCCG AAC——TGCTGATCATA-——G

Erwinia amylovora CFBP1430

Photorhabdus luminescens subsp. laumondii TTO1
Pectobacterium carotovorum subsp. carotovorum PC1
Serratia marescens Db11

pseudotuberculosis YPIII

Pectobacterium carotovorum subsp. carotovorum PC1
Photorhabdus luminescens subsp. laumondii TTO1
Yersinia pseudotuberculosis YPIII

Serratia marescens Db11

Cronobacter sakazakii ATCC BAA-894

Enterobacter sp. 638

Citrobacter koseri ATCC BAA-895 " T
Salmonella enterica serovar Typhimurium str. LT2 GTAGATGCTCATTCCATCTCTTATGITCGCC:
Escherichia albertii TW07627 QEF#H,LDHPLHH\ Dﬁ,(ﬁbﬂ? TGTTCGCC:
Escherichia coli K12 \
Shigella dysenteriae Sd197
Escherichia fergusonii ATCC 35469

-C—-CGACAGATGTCGC———-
UHH “meuwmuﬁ(aﬂllﬂﬁﬂmxuaf(jwufuﬂn CA—-C-AGACAGATGTCGC——-
GATGCAGAGCCGTT--TACGGIGCTTATCGICCA-C-TGACAGATGTCGC———
ACGCAGAGCCGTT--TACGGTGCTTATCGTCCA-C-TGACAGATGTCGC———
?ﬁbﬁgﬁo@u\{ TG .>0 SCAGAGCCGTT--TACGGTGCTTATCGT! (wb\n\qﬁyﬁwm&..ﬁeﬂmn\\\\

Hqﬁlla_HOj OH arﬁ&nqﬁmﬁ@u&|ﬂﬁ)ﬁ)7>0y00)%llgﬁnq aomj\yﬂnﬁ A—C- Ey&%ﬁﬂﬁ@ﬂllll

|__Klebsiella pneumoniae subsp. pneumoniae MGH78578 Dﬂwﬁbﬂﬂnanﬂﬂﬁnbﬂuﬂﬂﬂﬂ,ﬂlnuenuﬁﬁﬁ \\\\\\\\\\\\\\\\\ TTC-—GTGCCTCATAAACTCCGGAA-TGATGCAGAGCCGTTCTTACGGTGCTTATCGTCCA-C—TGACAGATGTCGCAT——
Consensus of alignment: GTAGTTGCTCATTCAACCTCTTATGIT GCC GG T GCTTCATAAACT GGAA TGACGCAGAGCC T A GGTGCCTATCGICCA C  AC GAT TC
130 140 150 160 170 180 190 200 210 220 230 240 253

CGTC-G———-CTTTATCA--ACCACCGGGCGAAACGTCCAGTTAGCCACCGCC—-TTATTCCATAACAAAGCCGGG--TTAATCCCGGC-TTTGTT:
Salmonella enterica serovar Typhimurium str. LT2 CGTA-G———-CTTTATCA--ACCTCCGGGCGANACGTCCAGTTAGH 5CC-=TTATTCCATAACAAAGCCGGG——TTTAGCCOGGC-TTTGTT;
Escherichia albertii TW07627 CTTA-G————CTATATCA--ACCCTCGGGCGAAACGTCCAGTTAGCCACCGCC--TTATTCCATAACAAAGCCGGG——TCATTCCCGGC-TTTGTT
Escherichia fergusonii ATCC 35469 CTTA-G————CTATATCA-—-ACCCTCGGGCGRAACGTCCAGTTAGCCACCGCC--TTATTCCATAACAAAGCCGGG——TCATTCCCGGC-TTTGIT
Escherichia coli K12 CGTA-G————-CTATATCA-—ACCATCGGGCGRAAACGTCCAGTTAGGCACCGCC-—TTATTCCATAACAAAGCCGGG——TAATTCCCGGC-TTTGTT
Shigella dysenteriae Sd197 CGTA-G————CTAT-————————————— -GCGAAACGTCCAGTTAGGC 5CC——TTATTCCATAACAAAGCCGGG--TAATTCCCGGC-TTTGTT
Klebsiella pneumoniae subsp. pneumoniae MGH78578 CCTG-G————-CTTTATCA--GACATCGGGCGAAA CGCC——TCATTCCTGAACAAAGCCAGGCCTTGCGCCTGGC-TTTGTT:
Enterobacter sp. 638 CGTAAG--—-CTTTATCA--GGCTCCGGGCGRAA( CGCC—-TCATTGCATAACRAAGCCGGGT-ATTTACCCGGC-TTTGTT:
Cronobacter sakazakii ATCC BAA-894 G COCC--TGATTCCATCACAAAGGCAGGGTTAATCCCCTGCCTTTCTT:!
Erwinia m:.io_\cwm CFBP1430 CTTTGTG--ACGTTATCA--GACATCGGACGCAACGT TCAGT TAGCCACCACC—-—TGI TCCGTTACGCGGGT T--—CTGCCGGCGTAATTC:
Photo subsp. [z dii TTO1 CTTTCGAG——CCTTATCA-—AACATCGGGCGACA( i CACC---TATGTCTGACTGTAGATARA-CAACAGGCATAAGTCACCCT:
Pectobacterium carotovorum subsp. carotovorum PC1 %ﬁ%ﬁ@aﬂwﬂcmlwmowecgmmowc CGCC——-TATTCAGTCACGCGGC———— -CAGAGGGAGCGATTCIT:
Serratia marescens Db11 TGCAAGCG— CGCC---TGIATCCAACTGTGATGA---AGGGTTCATCAATCCTG
3CC-——TATGTCCTGCTGTGATGA-——ATTATTCATCAATTTTG:

Pectobacterium carotovorum subsp. carotovorum PC1 8 “GGACATAACG € CATTC-TGTTGTCT-GACAGACCTGATAT————TTTCAACGCTTACCGTT———-—TATCGGTAAGCGTTTITITT—
Photorhabdus luminescens subsp. laumondii TTO1 ATAACCCTCTTTTCATCG-—CCGACCGGACTCAACGTTCAGTGAGCCACTATCCGTCTGT-—-———AGACCTGATTG——TATTTGTACACCTATCTTTATTTTTAAGGTAGGTGTTTTTIT—
Yersinia pseudotuberculosis YPIII ||||I|OH.PDPGHQH,F\LIIQF>FFGQG!PPEDFQH T ﬁ»rﬁ T EyLQ( TGATA-TTGITGTC-TATUGACCTIGAAAA——-TTTTAGACACTTGCCCTT-———T-TCGGCAAGTGTTTTTTTTT

Serratia marescens Db11 CTGITGTCC——TAGACCTGATTGCTTCTTTATACACT TGCCAT-—————-ACGGCAAGTGTTTTTTTT—
Cronobacter sakazakii ATCC BAA-894 TTGITGICAARCAGACCTGITTT-—-———--GATACCTGCCTTCEG-—————— GCAGGTATTTTTIT-—
Enterobacter sp. 638 \\LH_HOODODM_,\\QH/$>bﬁbwgﬂmm$\ubgrﬁ,uk \G CAC \-TATGITGTCGAATAGATCTGTTT—————————1 -ARCGCCTGCTTTTTA-—————— GCAGGCGTTTTTTT-—
Citrobacter koseri ATCC BAA-895 ——-TTACGCCT--CATCAAACACCATGGACATAACGTTCAGTGAACCACCCATTTATGI TGTCATACAGACCTGT T TT-—————--GACGCCTGCTCATTT———— -GAGCAGGCGTTTTTIT-—
Salmonella enterica serovar Typhimurium str. LT2 ———TTACGCCT--CATCAAACACCCTGGACACAACGTTCAC ATGITGTCATACAGACCTGTTTT———————— -GACGCCTGCCCCTTAA-—CCGGGCAGECGTTTITIT—
Escherichia albertii TW07627 ———TTATGCCT--CATCAGACACCATGGACACAA( TTGITGICATACAGACCTGTTTT———————— ARCGCCTGCTCCGTAA-GARGAGCAGGCGTTTTTTT-~
Escherichia coli K12 ———TTATGCCT--CATCAGACACCATGC TTGI'TGTCATACAGACCTGI] _CTGCTCCGTAA ]gmwmﬂn,@cﬁm%ﬂjﬂﬂqﬂw\

Shigella dysenteriae Sd197 |||_H.H>H®OQH||9%O>@QOO$H§!&%DCHHH&m.uEurPQu&r (Qﬁlu TTGITGTCATACAGACCTGT
Escherichia fergusonii ATCC 35469 ———TTATGCCT--CATCAAACACCATGGACATAACGTTCAGTGAACCACCCAA--TTGITGTCAAACAGACCTGT]
|__Klebsiella pneumoniae subsp. pneumoniae MGH78578 ———TTATGCCT--CATCAAACACCATGGACATTACGT TCAGTGAACCACCCAAT TTGI TGTCARACAGACCTGT I TT————-———] AACGCCTGCCCTGAT T TCAGOGCAGECGTTTTTTT——
"~ Consensus of alignment: G C TATCA AC CGGGCGAAACGITGAGTGAGGCACCGCC |TT TT C | AACAGA CTG AC CCIGCT G A G TITITT

9/mS binding site

Sequence alignment of gimY and gImZ genes of 14

S$10.
enterobacterial species. Fully conserved nucleotide positions are highlighted

Fig.
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Fig. S11
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P jum carotovorum subsp. carot. PC1 (0.1489)
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I
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\_r( Yersinia pseudotuberculosis YPIII (0.1097)

Serratia Db11(0.0959)

Cronobacter sakazakii ATCC BAA-894 (0.0612)
Enterobacter sp. 638 (0.0407)
Citrobacter koseri ATCC BAA-895(0.0171)

Yersinia YPIIl (0.1511)

amylovora CFBP1430 (0.2276)
subsp. PC1(0.1679)

phi LT2 (0.0365)
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Escherichia coli K12 (-0.0001)

Shigella dysenteriae Sd197 (0.0050)

Escherichia fergusonii ATCC 35469 (0.0076)

Klebsiella pneumoniae subsp. pneumoniae MGH 78578 (0.0383)

Fig. S11. Phylogenetic tree of gimY and gimZ genes of 14 enterobacterial
species. The tree was calculated from the sequence alignment shown in Fig.
S10 using the AlignX tool of software Vector NTI Advance™ 9.0. The tree is
built using the Neighbor joining method (7), which works on a matrix of
distances between all possible sequence pairs. The calculated distance
values, which are related to the degree of divergence between the sequences,
are shown in parentheses.

Fig. S12
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Fig. S12. Phylogenetic tree of gimY- and gimZ-promoter regions of 14
enterobacterial species. The tree was calculated from a sequence alignment
(data not shown) comprising the promoter sequences of the gimY- and gimZ-
genes used for Fig. S11. The used sequences are shown in Figures S3 and
S4, but the sequences downstream of the transcriptional start sites of the
sRNAs were omitted. See Fig. S11 for additional information.
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SUPPLEMENTAL “MATERIALS AND METHODS”

Construction of plasmids

For construction of the fusions of Y. pseudotuberculosis gimY (-257 to +22)
and gimZ (-303 to +22) to lacZ, the corresponding gimY-5 and gimZ-5’
regions were amplified from the Y. pseudotuberculosis chromosome using the
primer combinations BG698/BG699 and BG700/BG701, respectively. The
PCR fragments were subsequently used to replace the Sall-Xbal fragment in
plasmid pKES15, which yielded plasmids pYG1 and pYG2, respectively. To
obtain a Y. pseudotuberculosis gimZ'-lacZ fusion carrying a mutated ABS1,
this mutation was introduced by PCR using forward primer BG747 together
with BG701. Insertion of this fragment between the Sall/Xbal-sites of pKES15
resulted in plasmid pYG9. Mutations in ABS2 and ABS3 were introduced by
multiple mutation reaction (MMR; (8)). To this end, the &’-phosphorylated
oligonucleotides BG748 and/or BG754 carrying the mutations in ABS2 and
ABS3, respectively, were used in addition to the forward primers BG700 or
BG747 (mutation of ABS1) and reverse primer BG701 in PCRs. These PCRs
contained thermo-stable Ampligase (Epicentre), which incorporated the
mutagenesis primers during amplification. Insertion of the PCR fragments
between the Sall/Xbal-sites of pKES15 vyielded plasmids pYG10 (ABS2
mutated), pYG11 (ABS3 mutated) and pYG12 (all ABS mutated). The gimY-5’
(-242 to +22) and gimZ-5 (-242 to +22) regions of S. typhimurium were
amplified from chromosomal DNA wusing the primer combinations
BG750/BG751 and BG752/BG753, respectively, and the PCR fragments were
inserted between the Sall/Xbal sites of plasmid pKES15 to yield plasmids
pYG7 and pYG8. Plasmids pBGG390 and pBGG391 are isogenic with
plasmids pBGG201 and pBGG209, but carry mutations within the putative
IHF1-site in the E. coli gimY upstream region. Plasmid pBGG390 was
constructed by MMR using pBGG201 as template, BG377 and BG456 as
external primers and the phosphorylated mutagenesis primer BG684. The
resulting PCR fragment was cloned via Sall/Xbal into plasmid pKES15. To
introduce the mutation in the -10 sequence, the Aflll-Sacl fragment of
pBGG390 was replaced by the corresponding fragment of pPBGG209 resulting
in plasmid pBGG391. The plasmids carrying the gradually 5’-truncated E. coli
glmZ’-lacZ fusions were also constructed by cloning PCR fragments that were
amplified from the E. coli chromosome between the Sall/Xbal sites of
pKES15. The PCR fragments were obtained using reverse primer BG202 and
one of the following forward primers resulting in the plasmid as indicated in
parentheses: BG200 (pBGG111), BG333 (pBGG112), BG334 (pBGG113),
BG335 (pBGG114), BG411 (pBGG170). Plasmid pBGG135 carrying the
gimZ’(-11 to +32)-lacZ fusion was constructed by ligation of hybridized 5'-
phosphorylated oligonucleotides BG347 and BG348 with the Sall/Xbal-
digested vector pKES15. Hybridization was achieved by heating 150 ul of a
solution containing 20 pMol of each oligonucleotide, 10 mM Tris/HCI pH 7.5
and 1 M NaCl to 99°C followed by slow cooling and precipitation with ethanol.
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Plasmids pBGG157 and pBGG171 carry mutated -35 and -10 sequences in
the context of the gImZ’(-40 to +32)-lacZ fusion, respectively. The mutations
were introduced by forward primers BG388 and BG412, respectively, in PCRs
using BG202 as reverse primer. The PCR fragments were subsequently
inserted between the Sall/Xbal sites of plasmid pKES15. For construction of
plasmid pBGG397 carrying Y. pseudotuberculosis gIrR::His10 under tacOP
control, girR was amplified from the Y. pseudotuberculosis chromosome using
primers BG696 and BG697. Subsequently, the PCR product was inserted
between the Ndel- and Xbal-sites on plasmid pKES170. For construction of
plasmid pYG6 carrying Y. pseudotuberculosis glrR under Ppa,, promoter
control, gIrR was amplified using primers BG727/BG728 and cloned between
the Sacl and Xbal sites on plasmid pBAD18-cm. To construct plasmid
pBGG389, which carries E. coli girR under Pa control, the Sacl-Hindlll
fragment of plasmid pBGG223 encompassing the gIrR gene was cloned
between these sites on plasmid pBAD33. To obtain the isogenic plasmids
pBGG398 and pBGG399, which code for the glrR-DS6A and glrR-DS6E
alleles, MMRs were carried out using pBGG223 as template, the external
primers BG490/BG491 and the mutagenesis primers BG685 and BG686,
respectively. The MMR fragments were subsequently cloned between the
Sacl/Xbal sites on plasmid pBAD33.
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SUPPLEMENTAL TABLES

TABLE S1. Plasmids used in this study

Name Genotype or relevant structures® Reference or construction
pBAD18-cm Para, MCS 2, cat, ori pBR322 9)
pBAD33 Paray, MCS 2, cat, ori p15A 9)
pBGG59 Fusion of E.c. gimZ' (-424 to +32) to lacZ (10)
pBGG111 Fusion of E.c. gimZ' (-207 to +32) to lacZ this work
pBGG112 Fusion of E.c. gimZ’ (-100 to +32) to lacZ this work
pBGG113 Fusion of E.c. gimZ (-80 to +32) to lacZ this work
pBGG114 Fusion of E.c. gimZ (-40 to +32) to lacZ this work
pBGG135 Fusion of E.c. gimZ’ (-11 to +32) to lacZ this work
pBGG157 Fusion of E.c. gimZ (-40 to +32) to lacZ, -35 region mutated this work
pBGG170 Fusion of E.c. gimZ' (-20 to +32) to lacZ this work
pBGG171 Fusion of E.c. gimZ (-40 to +32) to lacZ, -10 region mutated this work
pBGG201 Fusion of E.c. gimY’ (-238 to +22) to lacZ (11)
pBGG209 Fusion of E.c. gimY (-238 to +22) to lacZ, -10 region mutated (11)
pBGG219 E.c. gIrR:: Hisyo in pKES170 (11)
pBGG223 E.c. giIrR under Pa.,-control in pPBAD18-cm (11)
pBGG389 E.c. gIrR under Pa.,-control in pBAD33 this work
pBGG390 Fusion of E.c. gimY’ (-238 to +22) to lacZ, IHF 1 mutated this work
pBGG391 Fusion of E.c. gimY’ (-238 to +22) to lacZ, -10 region and IHF1 mutated this work
pBGG397 Y.p. gIrR:: Hiss in pKES170 this work
pBGG398 E.c. gIrR (D56A) under Py -control in pBAD33 this work
pBGG399 E.c. gIrR (D56E) under Pa.-control in pBAD33 this work
pKEMO04 Promoter-less lacZ, kan, attP, aadA, ori p15A (12)
pKES15 bgl*-lacZ, kan, attP, aadA, ori p15A (12)
pKES170 lacl’, Ptac, T7gene10-RBS, Ndel, Xbal, rrnBT1/T2, bla,pBR322-ori (11)
pLDR8 \ int under control of APg, Aclss7, kan, ori pSC101-rep™ (13)
pYG1 Fusion of Y.p. gimY’ (-257 to +22) to lacZ this work
pYG2 Fusion of Y.p. gimZ’ (-303 to +22) to lacZ this work
pYG6 Y.p. gIrR under P4.,-control in pBAD18-cm this work
pYG7 Fusion of S.t. gimY’ (-242 to +22) to lacZ this work
pYG8 Fusion of S.t. gimZ’ (-242 to +22) to lacZ this work
pYG9 Fusion of Y.p. gimZ’ (-292 to +22) to lacZ, ABS1 mutated this work
pYG10 Fusion of Y.p. gimZ’ (-303 to +22) to lacZ, ABS2 mutated this work
pYG11 Fusion of Y.p. gimZ’ (-303 to +22) to lacZ, ABS3 mutated this work
pYG12 Fusion of Y.p. gimZ’ (-292 to +22) to lacZ, ABS1,2,3 mutated this work

Positions are relative to the first nucleotide of the respective gene. Gene names are according to http://ecocyc.org/.
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TABLE S2. Oligonucleotides used in this study

Supplementary material

Primer Sequence® Res. Position”
Sites
BG200 GCACGCGTCGACGATGCTGTTTTTAGTTTTAACGGC Sall E.c. gimZ -207 to -183
BG202 GCGTICTAGAGGCGAACATAAGAGATGGAATGAGC Xbal  E.c. gImZ +32 to +6
BG333 GCACGCGTCGACTCAGGAAGTTATTACTCAGGAAG Sall E.c.9gimZ -100 to -76
BG334 GCACGCGTCGACAAGCAAAGAGGATTACAGAATTATC Sall E.c.gimZ -80 to -55
BG335 GCACGCGTCGACAGGGATGTTATTTCCCGATTCTC Sall E.c.9gimZ -40 to -17
BG347 [P]-TCGACATAATAAACGAGTAGATGCTCATTCCATCTCTATTGT E.c.gimZ -11 to +32
TCGCCT
BG348 [P]-CTAGAGGCGAACATAAGAGATGGAATGAGCATCTACTCGTT E.c.gimZ +32 to -11
TATTATG
BG377 GCACGCGTCGACCTTTTTTGTGTCTGTAAATCACG Sall E.c. gimY -238 to -213
BG388 GCACGCGTCGACAGGGAAATTTTTTCCCGATTCTCTGTG Sall E.c.gimZ -40 to -13
BG411 GCACGCGTCGACCTCTGTGGCATAATAAACGAG Sall E.c.9gimZ -20 to -1
BG412 GCACGCGTCGACAGGGATGTTATTTCCCGATTCTCTGTGGCATGCG  Sall E.c.gimZ -40 to +10
AAACGAGTAGATGCTC
BG456 GCTCTAGAATAAGTCGGTGAATGAGCCAC Xbal  E.c. gimY +22 to +2
BG490 GCGAGCTCCCATCCACCCATGAGGTCAC Sacl E.c.gIrR-25t0 -5
BG491 GGCTCTAGATCATTCCTTGAAATCGTTTGCATC Xbal E.c. girR +1335 to +1311
BG578 CGGTGAAGGGCAATCAGCTG E.c. lacZ -271 to -252
BG579 GGCCTCTTCGCTATTACGCC E.c. lacZ +129 to +110
BG580 ATTAATGCAGCTGGCACGACAG E.c. lacZ-171 to -150
BG581 ACGGCCAGTGAATCCGTAATC E.c. lacZ+29to + 9
BG684 [P]-GCGACACTTAACTCACCCCTTTTAATATTATCTAATAAGTTTATC E.c. gimY -185to -141
BG685 [PI-GTAGATTTAGTCATCAGCGCTCTGCGGATGGATGAAATG E.c. gIrR +148 to +186
BG686 [PI-GTAGATTTAGTCATCAGCGAACTGCGGATGGATGAAATG E.c. gIrR +148 to +186
BG696 CTCGTACTCATATGACACCACGCAAACC Ndel  Y.p. gIrR +1 to +17
BG697 CGTCTCTAGACTCTTTAAAATCGTTGGCATCC Xbal  Y.p. gIrR +1335 to +1314
BG698 GCACGCGTCGACTTTTTTATATTCTGTCGGCAAG Sall Y.p. gimY -257 to -236
BG699 CGTCTICTAGACATAAAAAGGTGAATGAGCAAC Xbal  Y.p. gimY +22 to +1
BG700 GCACGCGTCGACTTCGTTGTGTTGGGCGTCAG Sall Y.p. gimZ -303 to -284
BG701 CGTCTICTAGAAATAAGTGGGATGAGCATCTAC Xbal  Y.p. gimZ +22 to +1
BG727 GCGAGCTCAAGGAATCTCATGACACCACG Sacl  Y.p. gIrR-10to + 11
BG728 GGCTCTAGATTACTCTTTAAAATCGTTGGCATC Xbal  Y.p. gIrR +1338 to + 1315
BG747 GCACGCGTCGACGGGCGTCAGACATGGTTTTCCACGACAATAAAC Sall Y.p. gimZ -292 to -259
G
BG748 [PI-TGTCACCTTCTCACGTGTATGTGATCGTTT Y.p. gimZ -234 to -263
BG750 GCACGCGTCGACCAAGATTAAAGTGTCGGGAAATCC Sall S.t. gimY -242 to -219
BG751 CGTCTICTAGACATAAGAAGGTGAATGAGCCAC Xbal  S.t. gimY +22 to +1
BG752 GCACGCGTCGACGTGTTGCCATTATGATTTGTTGG Sall S.t. gimZ -242 to -219
BG753 CGTCTICTAGATAAGAGATGGAATGAGCATCTAC Xbal  S.t. gimZ +22 to +1
BG754 [P]- CAATGTAGGGTTATAAACAAGTTTTGTAGCGACAG Y.p. gImZ -204 to -170
BG755 GTTCACTCTGGTCACCGGG Y.p. gimZ -170 to -152

Restriction sites are underlined; Nucleotide positions that differ from the wild-type sequence are in boldface; [P]
indicates 5’-phosphorylation of the oligonucleotide. ®Positions are relative to the first nucleotide of the respective
gene. Gene names are according to http://ecocyc.org/.
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