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Figure S1. Representative HPLC chromatograms of both standard substances and analytes. All 
analytes are Identified, along with their retention times, as shown in panels A and B. Panel A 
represents the standard mixture, while Panel B illustrates the analyte samples.  
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Table S1. Bacterial strains and plasmids used in this study. 

Name Description Reference 

E. coli strains   

DH5α F−, Φ80lacZ·ΔM15·f(lacZYA-argF)U169 deoR recA1 endA1 hsdR17(rk,- 
mk+) phoA supE44 thi-1 gyrA96 relA1 

Enzynomics 

Nissle 1917 (EcN) Wild-type strain (serotype O6:K5:H1) GmbH 
Plasmids   
pTrc99A Ptrc promoter, lacIq, pBR322 ori, AmpR GE 

Healthcare 
pTSN-IAA1 pTrc99A derivatives containing aspC of E. coli, codon-optimized ipdC of 

Enterobacter cloacae, and codon-optimized iad1 of Ustilago maydis, 
pBR322 ori, AmpR 

This study 

pTSN-IAA2 pTrc99A derivatives containing iad1-aspC-ipdC gene cluster, pBR322 ori, 
AmpR 

This study 

pTSN-IAA3 pTrc99A derivatives containing RiboJ-iad1-aspC-ipdC gene cluster, 
pBR322 ori, AmpR 

This study 

pSEVA131-J23114-
TPG 

Derivative of pSEVA131 harboring thsS(L547T)R genes, constitutive 
promoter (J23114), output promoter PphsA, and sfgfp gene, pBBR1 ori, AmpR 

(1) 

pSEVA131-J23114-
T(D57A)PG 

Derivative of pSEVA131 harboring thsS(L547T)R(D57A) genes, constitutive 
promoter (J23114), output promoter PphsA, and sfgfp gene, pBBR1 ori, AmpR 

(1) 

pPhsA-IAA4 Derivative of pSEVA131 harboring thsS(L547T)R genes, constitutive 
promoter (J23114), output promoter PphsA, and iad1-aspC-ipdC gene 
cluster, pBBR1 ori, AmpR 

This study 

pPhsA-IAA5 Derivative of pSEVA131 harboring thsS(L547T)R(D57A) genes, constitutive 
promoter (J23114), output promoter PphsA, and iad1-aspC-ipdC gene 
cluster, pBBR1 ori, AmpR 

This study 

pPhsA-IAA6 Derivative of pSEVA131 harboring thsS(L547T)R genes, constitutive 
promoter (J23114), output promoter PphsA, and RiboJ-iad1-aspC-ipdC gene 
cluster, pBBR1 ori, AmpR 

This study 

pPhsA-IAA7 Derivative of pSEVA131 harboring thsS(L547T)R(D57A) genes, constitutive 
promoter (J23114), output promoter PphsA, and RiboJ-iad1-aspC-ipdC gene 
cluster, pBBR1 ori, AmpR 

This study 

pSEVA131-J23113-
NPG 

Derivative of pSEVA131 harboring narXL genes, constitutive promoter 
(J23113), output promoter PyeaR, and sfgfp gene, pBBR1 ori, AmpR 

(1) 

pSEVA131-J23113- 
N(H399A)PG 

Derivative of pSEVA131 harboring narX(H399A)L genes, constitutive 
promoter (J23113), output promoter PyeaR, and sfgfp gene, pBBR1 ori, AmpR 

(1) 

pYeaR-IAA1 Derivative of pSEVA131 harboring narXL genes, constitutive promoter 
(J23113), output promoter PyeaR, and RiboJ-iad1-aspC-ipdC gene cluster, 
pBBR1 ori, AmpR 

This study 

pYeaR-IAA2 Derivative of pSEVA131 harboring narX(H399A)L genes, constitutive 
promoter (J23113), output promoter PyeaR, and RiboJ-iad1-aspC-ipdC gene 
cluster, pBBR1 ori, AmpR 

This study 

pIacA-sfGFP Derivative of pSEVA131 harboring codon-optimized iacR of Pseudomonas 
putida, constitutive promoter (J23114), output promoter PiacA, and sfgfp 
gene, pBBR1 ori, AmpR 

This study 
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Table S2. DNA oligonucleotides used in this study. 

Name Sequence (5ʹ to 3ʹ) Purpose 
aspC-IF 
aspC-IR 
aspC-VF 
iad1-IR 
iad1-VF 
aspC-VR 

ttcacacaggaggttaaaccatgtttgagaacattaccgc 
tttctcctctttgcggccgcttacagcactgccacaatcg 
gcggccgcaaagaggagaaatactagatgcgtaccccgta 
cttgcatgcctgcaggtcgatcacgctttcgggatccaca 
tgtggatcccgaaagcgtgatcgacctgcaggcatgcaag 
gcggtaatgttctcaaacatggtttaacctcctgtgtgaa 

For the construction of the 
pTSN-IAA1 plasmid 

iad1-IF 
iad1-IR 
aspC(B0034)-IF 
ipdC-IR 
rrnBT-VF 
lacO-VR 

ttcacacaggaggttaaaccatgaccgttggtgttgcgtc  
ctagtatttctcctctttgcggccgctcacgctttcgggatccaca 
gcggccgcaaagaggagaaatactagatgtttgagaacattaccg 
cttgcatgcctgcaggtcgatcacgcgttgttacgcgctt 
tcgacctgcaggcatgcaagcttggctgttttggcggatg 
ggtttaacctcctgtgtgaaattgttatccgctcacaatt 

For the construction of the 
pTSN-IAA2 plasmid 

RiboJ-IF 
RiboJ-IR 
RiboJ(iad1)-VF 
ipdC-IR 
rrnBT-VF 
RiboJ(lacO)-VR 

agcggataacaattagctgtcaccggatgtgctt 
aacctcctgtgtgattaaacaaaattatttgtag 
gtttaatcacacaggaggttaaaccatgaccgtt 
cttgcatgcctgcaggtcgatcacgcgttgttacgcgctt 
tcgacctgcaggcatgcaagcttggctgttttggcggatg 
acagctaattgttatccgctcacaattccacaca 

For the construction of the 
pTSN-IAA3 plasmid 

iad1(B0034)-IF 
ipdC-IR1 
ipdC-VF 
ThsS(B0034)-VR 

aaagaggagaaatactagatgaccgttggtgttg 
aggatctcacgcgttgttacgcgcttccagcgct 
gtaacaacgcgtgagatcctacaaggaggtacca 
atctagtatttctcctctttgttaaatctcccaatgacag 

For the construction the of 
pPhsA-IAA1 and pPhsA-
IAA2 plasmids 

RiboJ(PphsA)-IF 
ipdC-IR1 
ipdC-VF 
RiboJ(PphsA)-VR 

tttaacagctgtcaccggatgtgctttccggtct 
aggatctcacgcgttgttacgcgcttccagcgct 
gtaacaacgcgtgagatcctacaaggaggtacca 
atccggtgacagctgttaaatctcccaatgacag 

For the construction the of 
pPhsA-IAA3 and pPhsA-
IAA4 plasmids 

RiboJ(PyeaR)-IF 
ipdC-IR1 
ipdC-VF 
RiboJ(PyeaR)-VR 

aaaaggagctgtcaccggatgtgctttccggtct 
aggatctcacgcgttgttacgcgcttccagcgct 
gtaacaacgcgtgagatcctacaaggaggtacca 
atccggtgacagctccttttccctccttcggtga 

For the construction the of 
pYeaR-IAA1 and pYeaR-
IAA2 plasmids 

iacR-IF 
PiacA(B0034)-IR 
PiacA(B0034)-VF 
iacR-VR 

acacaggaaagcttttacagggtttccaggttgt 
tatttctcctctttggacattctccgtctcaggc 
atgtccaaagaggagaaatactagatgagcaaag 
ctgtaaaagctttcctgtgtgaaattgttatccg 

For the construction of the 
pIacA-sfGFP plasmid 
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Table S3. DNA sequences of iad1, aspC, ipdC, and iacR used in the study.  

>iad1 

atgaccgttggtgttgcgtctaaactgctggacgcgccgttctctcacgttatcaacggtaaatctgttgacacccagggtttcaaaaccctggacg

ttatcgacccggcgaccgaaaaagcgatcgcgcaggttccgatcgcgaccaaagaaaccgttgaccaggcggttgacgcggcgcacgcggcg

ttcccgtcttggtctaaaaccacctgggacgaacgtgcgaaactgctggaacagtacggtgaagaatacaaagcgatgctgccggaactggtta

aactgctgaccgcggaacagggtaaatctatccagttcgcgcagcacgaatgcgaaaccatcctgccgtggttcaccgaactggcgaaagttcg

tctggacgaaaaagttgttcacgaaaacgacacccacaaagcgatcgaacgttacgttccgctgggtgtttgcgcgggtatcgttccgtggaactt

cccggttctgctgatgctgtggaaagttacccaggcgatcgttaccggtaactgcatcatcatcaaaccgtctccgttcaccccgctgtgcgacat

ccgtatcatcgaagcggcgcagaaagttttcccgccgggtgttgttcagatcgttgttggtgacgacaacctgggtccgtggatcaccgaacaccc

gcgtatccagaaaatctctttcaccggttctaccgcgaccggtaaactggttgcgaaatcttgctctgcgaccctgaaacgtttcaccctggaact

gggtggtaacgacccgctggttgttctgccgcagcagaaagacctggcggcgaccgcgcagaacgttctgctggcggcgttcttcaactctggtc

aggtttgcatcgcggcgaaacgtatctacatccacgaagacatctacgacgaattcaaagcgaccctggcgcaggttgttcagcacttcaaagtt

ggtccgggtaacgaagaaggtgttatgttcggtccgatcaacaacaaaatgcagtacaacaaagttggtgaattcttcgaagaagcgaaaaaaa

acaacttcaacctggttgcgggtggtcaggttgaagaaaaaccgggtttcttctacccgctgaccatcgttgacaacccgccggaaaactctcgt

ctggttcaggaagaaccgttcggtccgatcgttccgctgctgaaatggaaagacgaagcggacctggttaaacgtatcaacgactctcagtgggg

tctgggtgcgtctgtttggtcttctgacatccaggcggcggaacgtatcggtcgtcagatcgaatctggtaccatctggatcaactgcctggttcacc

accacccggcggttccgttcggtggtttcaaatcttctggtatcggtgcggaacacggtaaaaacggtctgggtgcgtactgccaggttcaggcgct

gtggatcccgaaagcgtga 

 

>aspC 

atgtttgagaacattaccgccgctcctgccgacccgattctgggcctggccgatctgtttcgtgccgatgaacgtcccggcaaaattaacctcggg

attggtgtctataaagatgagacgggcaaaaccccggtactgaccagcgtgaaaaaggctgaacagtatctgctcgaaaatgaaaccaccaaa

aattacctcggcattgacggcatccctgaatttggtcgctgcactcaggaactgctgtttggtaaaggtagcgccctgatcaatgacaaacgtgctc

gcacggcacagactccggggggcactggcgcactacgcgtggctgccgatttcctggcaaaaaataccagcgttaagcgtgtgtgggtgagcaa

cccaagctggccgaaccataagagcgtctttaactctgcaggtctggaagttcgtgaatacgcttattatgatgcggaaaatcacactcttgacttc

gatgcactgattaacagcctgaatgaagctcaggctggcgacgtagtgctgttccatggctgctgccataacccaaccggtatcgaccctacgct

ggaacaatggcaaacactggcacaactctccgttgagaaaggctggttaccgctgtttgacttcgcttaccagggttttgcccgtggtctggaaga

agatgctgaaggactgcgcgctttcgcggctatgcataaagagctgattgttgccagttcctactctaaaaactttggcctgtacaacgagcgtgttg

gcgcttgtactctggttgctgccgacagtgaaaccgttgatcgcgcattcagccaaatgaaagcggcgattcgcgctaactactctaacccacca

gcacacggcgcttctgttgttgccaccatcctgagcaacgatgcgttacgtgcgatttgggaacaagagctgactgatatgcgccagcgtattcag

cgtatgcgtcagttgttcgtcaatacgctgcaggaaaaaggcgcaaaccgcgacttcagctttatcatcaaacagaacggcatgttctccttcagt

ggcctgacaaaagaacaagtgctgcgtctgcgcgaagagtttggcgtatatgcggttgcttctggtcgcgtaaatgtggccgggatgacaccagat

aacatggctccgctgtgcgaagcgattgtggcagtgctgtaa 

 

>ipdC 

atgcgtaccccgtactgcgttgcggactacctgctggaccgtctgaccgactgcggtgcggaccacctgttcggtgttccgggtgactacaacctg

cagttcctggaccacgttatcgactctccggacatctgctgggttggttgcgcgaacgaactgaacgcgtcttacgcggcggacggttacgcgcgt

tgcaaaggtttcgcggcgctgctgaccaccttcggtgttggtgaactgtctgcgatgaacggtgttgcgggttctttcgcggaacacgttccggttctg
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cacatcgttggtgcgccgggtatggcggcgcagcagcgtggtgaactgctgcaccacaccctgggtgacggtgaattccgtcacttctaccacat

gtctgaaccgatcaccgttgcgcaggcggttctgaccgaacagaacgcgtgctacgaaatcgaccgtgttctgaccaccatgctgcgtgaacgt

cgtccgggttacctgatgctgccggcggacgttgcgaaaaaagcggcgaccccgccggtttctgcgctgaccgttaacccggcgccggcggac

ctggcgtgcctgcaggcgttccgtgaagcggcggaaaaacgtctgtctacctctaaacgtaccgcgctgctggcggacttcctggttctgcgtcac

ggtctgcgtaccgcgctgcagacctgggttaaagaagttccgatggcgcacgcgaccatgctgatgggtaaaggtatcttcgacgaacgtcagtct

ggtttctacggtacctactctggttctgcgtctgcggcgccggttaaagaagcgatcgaaggtgcggacaccgttctgtgcatcggtacccgtttca

ccgacaccctgaccgcgggtttcacccaccagctgaccccggaccagaccatcgaagttcagccgcacgcgtctcgtgttggtgacgtttggtt

caccggtatcccgatgcgtgaagcgatcgaaaccctgaccgcgctgtgcaaaacctacgttcgtgacacccgtgcgccgctggaccactctggt

ttctctttcccgaccatcgaaggtgcgctgacccaggaatctttctggcgtaccctgcagaccttcatccgtccgggtgacatcatcctggcggac

cagggtacctctgcgttcggtgcgatcgacctgcgtctgccggcggacgttaacttcatcgttcagccgctgtggggttctatcggttacaccctggc

ggcggcgttcggtgcgcagaccgcgtgcccgaaccgtcgtgttatcgttctgaccggtgacggtgcggcgcagctgaccatccaggaactgggtt

ctatgctgcgtgacaaacagcgtccgatcatcctggttctgaacaacgaaggttacaccgttgaacgtgcgatccacggtccggaacagcgttac

aacgacatcgcgctgtggaactggacccagatcccgcaggcgctgtctctggcgccgcaggcggaatgctggcgtgtttctgaagcggaagcgc

tggcggaagttctggacaaagttgcgcaccacgaacgtctgtctctgatcgaagttatgctgccgaaagcggacatcccgccgctgctgtctgcg

ctgaccaaagcgctggaagcgcgtaacaacgcgtga 

 

>iacR 

atgtctaacgcgaaaaacacctctgcggcgtctccggcgcgtaaaggtcactctcaccacgacccggcgtctgacgaattccgtaaagaagac

ttcccgttctactggctggcgcgtgttcacggtcgttacacccagaacatggaacgtctgctgaaaaaaatcgacctggacgttccgcgttggcgt

gttctgtggatcctgaacgaaaacggtgaatcttctatctctgaaatctctacccacgcgatcgcgaaactgtctaccatcaccaaaatcgtttac

cgtatgaaagaagacggtctggttgacaccgcgccgtctccggaagacggtcgtgttacccaggttcgtatcaccgaagttggtctgcagaacat

cgaacgtatgcaggaagttacccgtgaactgttccagcgttctttcaaaggtctgaccgaagcgcaggttcagcgtctgaaccgtatgctggaagt

tgttttccacaacctggaaaccctgtaa   
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