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Supplemental Fig. S1.  The mntH locus and sequence alignment. (A) Schematic of mntH genomic locus. (B) Alignment of the mntH promoter region, showing the consensus OxyR (grey), Fur (orange), and MntR (purple) binding motifs, predicted -10 and -35 regions, mapped transcription start site (+1), Shine-Dalgarno (SD) sequence, and the beginning of the MntH open reading frame (yellow). The light purple box indicates the extent of the documented MntR footprint (38). Species abbreviations are as in Fig. 1.
Supplemental Table S1. Strains used in this study.

	Name
	Number
	Relevant genotype
	Source

	MG1655
	MG1655
	E. coli F- λ- ilvG- rfb-50 rph-1
	lab stock

	NM400
	NM400
	MG1655 mini-λ:cat
	N. Majdalani

	GSO458
	MS017
	MG1655 ∆mntR
	this study

	GSO459
	LSW124
	MG1655 ∆mntSORF
	this study

	GSO460
	LSW122
	MG1655 ∆mntH
	this study

	GSO461
	MS047
	MG1655 ∆mntP
	this study

	GSO462
	LSW080
	MG1655 mntS-SPA:kan
	this study

	GSO463
	LSW078
	MG1655 yliL-SPA:kan
	this study

	GSO464
	LSW152
	MG1655 mntP-SPA:kan
	this study

	GSO465
	LSW154
	MG1655 ∆mntR mntP-SPA:kan
	this study

	GSO477
	LSW191
	MG1655 ∆mntSRNA
	this study


Supplemental Table S2. Primers used in this study.

	Name
	Number
	Sequence
	Use

	RybA 3' RACE 1
	LSW138
	GCAATCATCCCTCAAGGATCGACGG
	mntS 3' RACE

	RybA 3' RACE 2
	LSW139
	GCAAGTCAGGAGGTCTTATGAATGAGTTC
	mntS 3' RACE

	RybA primer ext 1
	LSW140
	GGGAGAATGACTAAACACGCGCATACACCTC
	mntS primer extension, Northerns

	RybA primer ext 2
	LSW141
	CCTCTTGAACTCATTCATAAGACCTCCTG
	mntS primer extension, Northerns

	RybA ladder fwd
	LSW142
	GGATTGCAAATCCGACAAAAAGTGGG
	mntS primer extension sequencing ladder

	RybA ladder rev
	LSW143
	CCCAGACGAGCAGCCATGTCCACCTG
	mntS primer extension sequencing ladder

	YliL 3' RACE 1
	LSW144
	CGCATCCGCGAGCCGCAATATACGCAGG
	yliL 3' RACE, mntS Northerns

	YliL 3' RACE 2
	LSW153
	GCGAGCCGCCGTTCAGGTCAACTACTGACG
	yliL 3' RACE, mntS Northerns

	YliL 3' RACE 3
	LSW154
	GCAGGAGTGAAGCGGCGTACCGCGAC
	yliL 3' RACE, mntS Northerns

	YliL primer ext 1
	LSW155
	CCTGCGTATATTGCGGCTCGCGGATGCG
	mntS 3' RACE

	YliL primer ext 2
	LSW156
	CGTCAGTAGTTGACCTGAACGGCGGCTCGC
	mntS 3' RACE

	YliL primer ext 3
	LSW157
	GTCGCGGTACGCCGCTTCACTCCTGC
	mntS 3' RACE

	MntR-del-fwd
	LSW160
	TGAGAACGCTATGTATGCGTCACCATAATGAGGAAGCACAGTGTAGGCTGGAGCTGCTTC
	mntR deletion forward primer

	MntR-del-rev
	LSW161
	AAAAAACGATCGCCTTGCAGCGTGCGTAAAAAAGGCAGGCCATATGAATATCCTCCTTA
	mntR deletion reverse primer

	MntR-fwd
	LSW162
	CTTGAACTCATTCATAAGACCTCCTGAC
	mntR flanking primer, forward

	MntR-rev
	LSW163
	CCAGCACATCAAAATAACCGCTTAACTC
	mntR flanking primer, reverse

	YliL-SPA-fwd
	LSW167
	GCGGTTTGTTGTTGACCATATCGCACAACATAGAGAGCAGCATTCCATGGAAAAGAGAAG
	yliL SPA tagging, forward

	YliL-SPA-rev
	LSW168
	TGTATGCGCGTGTTTAGTCATTCTCCCTTTAAAGTACGGTTACTCCTTAGTTCCTATTCC
	yliL SPA tagging, reverse

	RybA-SPA-fwd
	LSW169
	tatggtcaacaacaaaccgcagcaagataaaccttccgataaaTCCATGGAAAAGAGAAG
	mntS SPA tagging, forward

	RybA-SPA-rev
	LSW170
	TGCATGAAAGCAGGAGTGAAGCGGCGTACCGCGACGCCGCTActccttagttcctattcc
	mntS SPA tagging, reverse

	YliL-rev
	LSW171
	cgtgcgcacattgtaaaccagagttgcg
	yliL flanking primer, reverse

	RybA-fwd2
	LSW172
	gcgcgacgactcattgtgcttcctc
	mntS flanking primer, forward

	RybA-rev
	LSW173
	gagtggaaaggggtccgcatccgc
	mntS flanking primer, reverse

	RybA ladder fwd2
	LSW174
	CAAGCCGCCACCAGCGAACTGACACC
	mntS primer extension sequencing ladder

	RybA-ORF-NheI-fwd
	LSW175
	gattagGCTAGCaggaggtcttATGAATGAGTTCAAGAGG
	cloning mntS into pBAD24

	RybA-ORF-KpnI-rev
	LSW176
	ACCGCGggtaccCTATTTATCGGAAGGTTTATCTTGCTGCG
	cloning mntS into pBAD24

	YliL riboprobe fwd
	LSW182
	cagagatgcaTAATACGACTCACTATAGGGAGAttaatgctgctctctatgttgtgcga
	yliL riboprobe PCR

	YliL riboprobe rev
	LSW183
	GTGGAAAGGGGTCCGCATCCGCG
	yliL riboprobe PCR

	ECH1318
	ECH1318
	gatgtccacgaggtctctAACTCATGTGAATGCAGGGCgtgtaggctggagctgcttc
	mntS barcoded deletion primer 1

	ECH1334
	ECH1334
	cggtgtcggtctcgtagATCACGATCCGACGTATGCTattccggggatccgtcgacc
	mntS barcoded deletion primer 2

	ECH1350
	ECH1350
	CATCCCTCAAGGATCGACGGGATTAGCAAGTCAGGAGGTCTTgatgtccacgaggtctct
	mntS barcoded deletion primer 3

	ECH1366
	ECH1366
	GCCTGCATGAAAGCAGGAGTGAAGCGGCGTACCGCGACGCCGcggtgtcggtctcgtag
	mntS barcoded deletion primer 4

	MntH-del-fwd
	LSW193
	AGCATGAAACATAGCAAAGGCTATGTTTTAGAGGCACAAGgtgtaggctggagctgcttc
	mntH deletion forward primer

	MntH-del-rev
	LSW194
	GCCGCATCCGCCAATAGTGCCAGATGCGACGCTCATTCAAcatatgaatatcctcctta
	mntH deletion reverse primer

	MntH-fwd
	LSW195
	GCTATGTTGTGTATGGAAGCTGAAAGTTATG
	mntH forward flanking primer

	MntH-rev
	LSW196
	GGCTGGCGCGATCGTGACG
	mntH reverse flanking primer

	MntH-ladder-fwd
	LSW203
	CAGTACAAAATGAAGGACGCGGTCC
	mntH primer extension sequencing ladder

	MntH-ladder-rev
	LSW204
	CTCCAGCGGTTTTTGCCCGCGACG
	mntH primer extension sequencing ladder

	MntH Northern 4
	LSW206
	CCAATCGCCGCAATGAACGCAGGTCCCATTAATGC
	mntH primer extension

	YebN-ladder-fwd
	LSW216
	GCGTTATCTTCGTCGGATTGATTGTC
	yebN primer extension sequencing ladder

	YebN-ladder-rev
	LSW217
	CATTCGCCCGCCGAGGAATATCAGC
	yebN primer extension sequencing ladder

	YebN-5
	LSW221
	CATCGACATACCAAACGCAAGAAGAACAGTAGCAGTG
	yebN primer extension

	YebN-SPA-fwd
	LSW222
	GATCGGCATCGGCGTCCAGATCCTCTGGACGCACTTCCACGGTTCCATGGAAAAGAGAAG
	yebN SPA tagging, forward

	YebN-SPA-rev
	LSW223
	CCAGACGGACTTTAATATTCACCTCTGGCAGCGTTCTTATTACTCCTTAGTTCCTATTCC
	yebN SPA tagging, reverse

	YebN-fwd2
	LSW224
	GTGGGTGTTGGTCTTGCTTTCCTGCAGG
	yebN flanking primer, forward 2

	YebN-rev
	LSW225
	GAACAACTGGAAGGTTTTACATTACAGCAG
	yebN flanking primer, reverse

	MntS-RNA-del-fwd
	MS005
	GCAATAGCTATATAATATAGCCTGTGCTATATCTGTATGTGTGTAGGCTGGAGCTGCTTC
	mntS deletion forward primer

	MntS-RNA-del-rev
	MS007
	GAGCCGCCGTTCAGGTCAACTACTGACGAACAAATCTTTTCATATGAATATCCTCCTTA
	mntS deletion reverse primer

	YebN-del-fwd
	LSW240
	CGATGATGTGTTTTATGGATACCCCGGTCAGGACATTGTCGTGTAGGCTGGAGCTGCTTC
	yebN deletion forward primer

	YebN-del-rev
	LSW241
	GACGGACTTTAATATTCACCTCTGGCAGCGTTCTTATTAACATATGAATATCCTCCTTA
	yebN deletion reverse primer

	YebN-fwd
	LSW242
	GATTCCGGAAATGTACGTGTCAACATACTC
	yebN forward flanking primer


Supplemental Table S3. Summary of the 3’ RACE data for mntS.
	Length Bin
	Primer
	Sequence
	mRNA length

	200 - 250
	LSW138
	CGGCGTCGCGGTACGCCGCTTCAAA
	202

	
	LSW138
	CGGCGTCGCGGTACGCCGCTTCAAA
	202

	
	LSW138
	CGGCGTCGCGGTACGCCGCTTCAAA
	202

	
	LSW138
	CGGCGTCGCGGTACGCCGCTTCAAA
	202

	
	LSW138
	CGGCGTCGCGGTACGCCGCTTCAAA
	202

	
	LSW139
	CGGCGTCGCGGTACGCCGCTTCAC
	203

	
	LSW139
	CGGCGTCGCGGTACGCCGCTTCAC
	203

	
	LSW139
	CGGCGTCGCGGTACGCCGCTTCACTC
	205

	
	LSW139
	CGGCGTCGCGGTACGCCGCTTCAATCC
	206

	
	LSW157
	CGGCGTCGCGGTACGCCGCTTCACTCCTGCTTTCATGCA
	218

	
	LSW139
	CGGCGTCGCGGTACGCCGCTTCACTCCTGCTTTCATGCAGGCAT
	223

	
	LSW139
	CGGCGTCGCGGTACGCCGCTTCACTCCTGCTTTCATGCAGGCATAA
	225

	
	LSW157
	CGGCGTCGCGGTACGCCGCTTCACTCCTGCTTTCATGCAGGCATAACG
	227

	
	LSW157
	CGGCGTCGCGGTACGCCGCTTCACTCCTGCTTTCATGCAGGCATAACGC
	228

	
	LSW157
	CGGCGTCGCGGTACGCCGCTTCACTCCTGCTTTCATGCAGGCATAACGCGT
	230

	
	LSW157
	CGGCGTCGCGGTACGCCGCTTCACTCCTGCTTTCATGCAGGCATAACGCGT
	230

	
	LSW138
	CGGCGTCGCGGTACGCCGCTTCACTCCTGCTTTCATGCAGGCATAACGCGT
	230

	
	LSW138
	CGGCGTCGCGGTACGCCGCTTCACTCCTGCTTTCATGCNGGCATAATNNGTT
	231

	
	LSW139
	CGGCGTCGCGGTACGCCGCTTCACTCCTGCTTTCATGCAGGCATAACGCGTT
	231

	
	LSW139
	CGGCGTCGCGGTACGCCGCTTCACTCCTGCTTTCATGCAGGCATAACGCGTT
	231

	
	LSW139
	CGGCGTCGCGGTACGCCGCTTCACTCCTGCTTTCATGCAGGCATAACGCGTT
	231

	
	LSW139
	CGGCGTCGCGGTACGCCGCTTCACTCCTGCTTTCATGCAGGCATAACGCGTT
	231

	
	LSW139
	CGGCGTCGCGGTACGCCGCTTCACTCCTGCTTTCATGCAGGCATAACGCGTT
	231

	
	LSW139
	CGGCGTCGCGGTACGCCGCTTCACTCCTGCTTTCATGCAGGCATAACGCGTT
	231

	
	LSW157
	CGGCGTCGCGGTACGCCGCTTCACTCCTGCTTTCATGCAGGCATAACGCGTTT
	232

	
	LSW139
	CGGCGTCGCGGTACGCCGCTTCACTCCTGCTTTCATGCAGGCATAACGCGTTT
	232

	
	
	
	

	250 - 300
	LSW138
	TGGTCTGAAAAACCCCACTTTTTGTCGGATTTGCAATCCCCTTCGCTAAAGA
	284

	
	
	
	

	300 - 350
	LSW157
	TTTGTTCGTCAGTAGTTGA
	303

	
	LSW157
	TTTGTTCGTCAGTAGTTGACCTGAACGGCAA
	313

	
	LSW156
	TTTGTTCGTCAGTAGTTGACCTGAACGGCGGCTCGCT
	321

	
	LSW156
	TTTGTTCGTCAGTAGTTGACCTGAACGGCGGCTCGCTC
	322

	
	LSW157
	TTTGTTCGTCAGTAGTTGACCTGAACGGCGGCTCGCTCTATCTTCTTGC
	333

	
	LSW157
	TTTGTTCGTCAGTAGTTGACCTGAACGGCGGCTCGCTCTATCTTCTTGC
	333

	
	LSW157
	TTTGTTCGTCAGTAGTTGACCTGAACGGCGGCTCGCTCTATCTTCTTGCAAA
	334

	
	LSW157
	TTTGTTCGTCAGTAGTTGACCTGAACGGCGGCTCGCTCTATCTTCTTGCAGCCCT
	339

	
	LSW157
	TTTGTTCGTCAGTAGTTGACCTGAATGGCGGCTCGCTCTATCTTCTTGCAGCCCTGCGTAT
	345

	
	
	
	

	350 - 400
	LSW155
	ATTGCGGCTCGCGGATGCGGACC
	368

	
	LSW156
	ATTGCGGCTCGCGGATGCGGACCCCTTT
	373

	
	LSW155
	ATTGCGGCTCGCGGATGCGGACCCCTTTCCACTCT
	380

	
	LSW155
	ATTGCGGCTCGCGGATGCGGACCCCTTTCCACTCTTCACGCACTCTTGC
	394

	
	
	
	

	400 - 450
	LSW156
	AGGTATTGA
	403

	
	LSW157
	AGGTATTGACCCTTGACGCCAGGGTAA
	421

	
	LSW156
	AGGTATTGACCCTTGACGCCAGGGTAAGCAC
	425

	
	LSW156
	AGGTATTGACCCTTGACGCCAGGGTAAGCACATGGC
	430

	
	LSW155
	AGGTATTGACCCTTGACGCCAGGGTAAGCACATGGCGTTTGTTAC
	439

	
	LSW155
	AGGTATTGACCCTTGACGCCAGGGTAAGCACATGGCGTTTGTTAC
	439

	
	LSW155
	AGGTATTGACCCTTGACGCCAGGGTAAGCACATGGCGTTTGTTAA
	439

	
	LSW155
	AGGTATTGACCCTTGACGCCAGGGTAAGCACATGGCGTTTGTTAC
	439

	
	LSW156
	AGGTATTGACCCTTGACGCCTGGGTAAGCACATGGCGTTTGTTAC
	439

	
	LSW157
	AGGTATTGACCCTTGACGCCAGGGTAAGCACATGGCGTTTGTTACGA
	441

	
	
	
	

	450 - 500
	LSW157
	TAGTGGCATATGAATTTAA
	460

	
	LSW157
	TAGTGGCATATGAATTTAACCCTCAAAGAATC
	473

	
	LSW155
	TAGTGGCATATGAATTTAACCCTCAAAGAATCG
	474

	
	LSW156
	TAGTGGCATATGAATTTAACCCTCAAAGAATCGCT
	476

	
	LSW155
	TAGTGGCATATGAATTTAACCCCCAAAGAATCGCTTGTTACCCGTAGCCGGGTA
	495

	
	
	
	

	500 - 550
	LSW156
	TTTAGCCC
	503

	
	LSW157
	TTTAGCCC
	503

	
	LSW156
	TTTAGCCCGTGGAC
	509

	
	LSW157
	TTAGCCCGTGGACTGC
	512


Note that the start codon of the ybiP gene begins at a position corresponding to a mntS mRNA length of 451. In addition, the identified 3' ends do not necessarily represent all or the most abundant ends, as we preferentially selected for certain ends. The bolded letters represent sequencing errors or additional A nucleotides at the 3' ends.

The 3’ RACE was performed as described (13), using the primers indicated in Supplemental Table 2. The cDNA PCR products were cloned into pCR2.1 (Invitrogen) and sequenced.

Supplemental Table S4. Transcripts present at >5-fold higher levels in the ∆mntR strain 10 min after exposure to manganese. 

	Operon
	Gene
	Fold-change
	Description
	Fur-repressed1 

	mntS
	mntS
	92.5
	putative manganese chaperone
	

	
	
	
	
	

	entCEBAH
	entC
	7.3
	enterobactin biosynthesis
	yes

	
	entE
	29.0
	
	

	
	entB
	20.0
	
	

	
	entA
	16.0
	
	

	
	entH
	15.2
	
	

	
	
	
	
	

	yjbJ
	yjbj
	11.3
	unknown function
	

	
	
	
	
	

	fepA-entD
	fepA
	11.0
	enterobactin transport
	yes

	
	entD
	11.0
	enterobactin biosynthesis
	

	
	
	
	
	

	fes-ybdZ-entF-fepE
	fes
	7.9
	enterobactin hydrolysis
	yes

	
	ybdZ
	n/a2
	
	

	
	entF
	10.8
	enterobactin biosynthesis
	

	
	fepE
	2.3
	enterobactin transport
	

	
	
	
	
	

	fiu-ybiX
	fiu
	9.5
	siderophore transport
	yes

	
	ybiX
	11.3
	putative Fe(II)-dependent oxidoreductase

	
	
	
	
	

	mntH
	mntH
	9.4
	manganese transporter
	yes

	
	
	
	
	

	oxyS
	oxyS
	8.6
	oxidative stress regulator
	

	
	
	
	
	

	fepDGC
	fepD
	2.2
	enterobactin transport
	yes

	
	fepG
	2.6
	
	

	
	fepC
	7.6
	
	

	
	
	
	
	

	fhuE
	fhuE
	7.5
	siderophore transport
	yes

	
	
	
	
	

	cirA
	cirA
	5.8
	siderophore transport
	yes

	
	
	
	
	

	lysA
	lysA
	5.6
	lysine biosynthesis
	

	
	
	
	
	

	wza-wzb-wzc-wcaAB
	wza
	2.5
	colanic acid biosynthesis
	

	
	wzb
	3.1
	
	

	
	wzc
	2.4
	
	

	
	wcaA
	5.4
	
	

	
	wcaB
	2.6
	
	

	
	
	
	
	

	wcaDEF-gmd-wcaGHI-cspBG-wcaJ-wzxC
	wcaD
	3.2
	colanic acid biosynthesis
	

	
	wcaE
	5.0
	
	

	
	wcaF
	4.0
	
	

	
	gmd
	5.3
	
	

	
	wcaG
	4.8
	
	

	
	wcaH
	5.0
	
	

	
	wcaI
	2.6
	
	

	
	cpsB
	3.5
	
	

	
	cpsG
	4.1
	
	

	
	wcaJ
	4.2
	
	

	
	wzxC
	2.4
	
	

	
	
	
	
	

	ybiI
	ybiI
	5.1
	DksA paralog
	


1According to regulatory information presented in EcoCyc (http://ecocyc.org/).

2Gene not represented on the microarray.
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