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Supplemental table 1: E. coli strains and plasmids used in this study. 

	Strains and plasmids
	Relevant genotype
	Reference 

	GR536 
	WentCfecABCDE::km feoABC mntH zupT::cat 
	(2)

	ECA458
	W ΔentC ΔfecABCDE ΔfeoABC ΔmntH ΔzupT 
	This study

	ECA349
	WΔcorA ΔrcnA ΔzupT::cat
	(4)

	GR354
	WΔznuABC ΔzupT::cat
	(3)

	GR362
	WΔznuABC ΔzupT ΔzntB ΔzitB::cat ΔzntA::kan 
	(3)

	ECA580
	WΔzupT ΔmntH ΔzntA ΔyodA::cat
	This study

	XL1-Blue
	recA1, endA1, gyrA96, thi-1, hsdR17, relA1, supE44, lac [F(, proAB, lacIqZΔM15, Tn10]
	Stratagene, La Jolla, CA

	BW25113 
	(lacIq rrnBT14 ΔlacZWJ16 hsdR514 ΔaraBADAH33 ΔrhaBADLD78)
	(1)

	pKD46
	pINT-ts; λ gam, bet, and exo genes under ParaB promoter; ApR
	(1)

	pKD3
	Derivative of pANTSγ with FRT-flanking chloramphenicol-cassette, 
	(1)

	pKD4
	Derivative of pANTSγ with FRT-flanking kanamycin-cassette 
	(1)

	pCP20
	Temperature inducible FLP biosynrhesis, Apr
	(1)

	pECD754 
	pACYC184::zupT
	(3)

	pECD755
	pACYC184::zupT E60D
	This study

	pECD1033
	pACYC184::zupT H89R
	This study

	pECD1034
	pACYC184::zupT H87R
	This study

	pECD1035
	pACYC184::zupT H89A
	This study

	pECD1036
	pACYC184::zupT H87A
	This study

	pECD1037
	pACYC184::zupT E123D
	This study

	pECD1038
	pACYC184::zupT E123A
	This study

	pECD1039
	pACYC184::zupT E152A
	This study

	pECD1040
	pACYC184::zupT E152D
	This study

	pECD1041
	pACYC184::zupT S117V
	This study

	pECD1042
	pACYC184::zupT H119R
	This study

	pECD1043
	pACYC184::zupT H148R
	This study

	pECD1044
	pACYC184::zupT M62A
	This study

	pECD1045
	pACYC184::zupT D82A
	This study

	pECD1046
	pASK-IBA3:: zupT
	(3)

	pECD1047
	pASK-IBA3::zupT E60D
	This study

	pECD1048
	pASK-IBA3::zupT H89R
	This study

	pECD1049
	pASK-IBA3::zupT H87R
	This study

	pECD1050
	pASK-IBA3::zupT H89
	This study

	pECD1051
	pASK-IBA3::zupT H87A
	This study

	pECD1052
	pASK-IBA3::zupT E123D
	This study

	pECD1053
	pASK-IBA3::zupT E123A
	This study

	pECD1054
	pASK-IBA3::zupT E152A
	This study

	pECD1055
	pASK-IBA3::zupT E152D
	This study

	pECD1056
	pASK-IBA3::zupT S117V
	This study

	pECD1057
	pASK-IBA3::zupT H119R
	This study

	pECD1058
	pASK-IBA3::zupT H148R
	This study

	pECD1059
	pASK-IBA3::zupT D82A
	This study 

	pECD1060
	pASK-IBA3::zupT M62A
	This study

	pECD1037
	pASK-IBA3::zupT E123D
	This study

	pECD1038
	pASK-IBA3::zupT E123A
	This study

	pECD1039
	pASK-IBA3::zupT E152A
	This study

	pECD1040
	pASK-IBA3::zupT E152D
	This study 

	pECD1041
	pASK-IBA3::zupT S117V
	This study

	pECD1042
	pASK-IBA3::zupT H119R
	This study

	pECD1043
	pASK-IBA3::zupT H148R
	This study

	pECD1044
	pASK-IBA3::zupT M62A
	This study

	pECD1045
	pASK-IBA3::zupT D82A
	This study

	pECD1061
	pACYC 177::zupT 
	This study

	pECD1062
	pACYC 177::zupT E60D
	This study

	pECD1063
	pACYC 177::zupT H89R
	This study

	pECD1064
	pACYC 177::zupT H87R
	This study

	pECD1065
	pACYC 177::zupT H89A
	This study

	pECD1066
	pACYC 177::zupT H87A
	This study

	pECD1067
	pACYC 177::zupT E123D
	This study

	pECD1068
	pACYC 177::zupT E123A
	This study

	pECD1069
	pACYC 177::zupT E152A
	This study

	pECD1070
	pACYC 177::zupT E152D
	This study

	pECD1071
	pACYC 177::zupT S117V
	This study

	pECD1072
	pACYC 177::zupT H119R
	This study

	pECD1073
	pACYC 177::zupT H148R
	This study

	pECD1074
	pACYC 177::zupT D82A
	This study

	pECD1075
	pACYC 177::zupT M62A
	This study


Supplemental table 2: Primers used in this study. 

	plasmids
	Relevant genotype

	P1 yodA 

P2 yodA
	CTG TTT TGG CGA TTC GTC TTT ACA AAC TGG CTG TTG CTT GCG ATT GTG TAG GCT GGA GCT

 GCG GCA TCG AGG CGT TAT CAT GAG AAT ACT CAA TGA GAC CCA TGG TCC ATA TGA ATA TCC TCC

	zupT ScaI up 

zupT ScaI down
	ACA AGT ACT GCG GGA AGC CAC CAA AGT CAT 

TAA AGT ACT CGA GAG AAG AGA CAG CCG AAA AGG

	zupT  E60D d

zupT  E60D u
	GCA CTA GCA GCT GAC GGA ATG TCG CC 

GG CGA CAT TCC GTC AGC TGC TAG TGC

	zupT H89R d
zupT H89R u
	GAC CGC ATG TTG CCA CGT GCT CAT CCG CAG GAT T 

A ATC CTG CGG ATG AGC ACG TGG CAA CAT GCG GTC

	zupT H87R d
zupT H87R u
	GAC CGC ATG TTG CCA CAT GCT CGT CCG CAG GAT T

A ATC CTG CGG ACG AGC ATG TGG CAA CAT GCG GTC

	zupT E123D d

zupT E123D u
	AGT CTG CAT AAC TTC CCG GAC GGG ATT GCC ACC TTT

AAA GGT GGC AAT CCC GTC CGG GAA GTT ATG CAG ACT

	zupT E123A d
zupT E123A u
	AGT CTG CAT AAC TTC CCG GCA GGG ATT GCC ACC TTT

AAA GGT GGC AAT CCC TGC CGG GAA GTT ATG CAG ACT

	zupT E152A d
zupT E152A u
	CG TTG CAC AAT ATC CCT GCA GGT CTG GCA GTG GCA G

C TGC CAC TGC CAG ACC TGC AGG GAT ATT GTG CAA CG

	zupT E152D d
zupT E152D u
	CAC AAT ATC CCT GAC GGT CTG GCA GT

AC TGC CAG ACC GTC AGG GAT ATT GTG

	zupT S117V d
zupT S117V u
	G CTC ACT CTC GGC ATC GTT CTG CAT AAC TTC CCG

CGG GAA GTT ATG CAG AAC GAT GCC GAG AGT GAG C 

	zupT H119R d
zupT H119R u
	CTC ACT CTC GGC ATC AGT CTG CGT AAC TTC CCG GAA GG 

CC TTC CGG GAA GTT ACG CAG ACT GAT GCC GAG AGT GAG

	zupT H148R d
zupT H148R u
	CTG GCC GTC GCG TTG CGC AAT ATC CCT GAA GGT CTG G

C CAG ACC TTC AGG GAT ATT GCG CAA CGC GAC GGC CAG  

	zupT M62A d
zupT M62A u
	GCA CTA GCA GCT GAA GGA GCG TCG CCT GTG TTG GGT 

ACC CAA CAC AGG CGA CGC TCC TTC AGC TGC TAG TGC 

	zupT D82A d
zupT D82A u
	T GGC TAT TTT GGC CTG GCC CGC ATG TTC CCA CAT G 

C ATG TGG CAA CAT GCG GGC CAG GCC AAA ATA GCC A 

	zupT H89A d
zupT H89A u
	GAC CGC ATG TTG CCA GCT GCT CAT CCG CAG GAT T 

A ATC CTG CGG ATG AGC AGC TGG CAA CAT GCG GTC

	zupT H87A d

zupT H87A u
	GAC CGC ATG TTG CCA CAT GCT GCT CCG CAG GAT T

A ATC CTG CGG AGC AGC ATG TGG CAA CAT GCG GTC

	
	


Underscored: restriction endonuclease recognition site

Bold letters: altered bases leading to amino acid exchange 
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