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Table S1. Oligonucleotides used in this study. Recognition sequences of restriction endonucleases are

underlined.
Oligonucleotide Oligonucleotide Sequence
glathei-iacA-Nde-F 5'-CATATGTCCGCAACCGCCCTCGC-3'
glathei-iacA-Xho-R 5'-CTCGAGTTAGAGATAGCCCGGAATCG-3'
iacE-Nde-F 5'-CGCATATGTGCTGCACAGCATC-3'
iacE-Xho-R 5'-CTCGAGTCAGCGCATGTAGAGGC-3'
iacB2-Nde-F 5'-CAACATATGAGCCAGACAACAACCTTACG-3'
iacB2-Xho-R 5'-CTCGAGTTACTGAATAATCAGTTCTCGAC-3'
Table S2. Characteristics of bacterial strains used in this study.
Strain Characteristics Source
Escherichia coli DH5« Host for cloning and plasmid isolation Novagen, Germany
Escherichia coli BL21 (DE3)  Host for protein expression and bioconversion Novagen, Germany
Caballeronia glathei DSM50014 Degrader of indole-3-acetic acid DSMZ, Germany
Acinetobacter sp. 0153 Degrader of indole [41]

Figure S1. Growth of Caballeronia glathei DSM50014 on M9 minimal medium (A) and M9 medium supplemented
with 1 mM IAA (B).
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Figure S2. SDS-PAGE of IacA and lacE co-expression in E. coli. 1—soluble fraction of E. coli BL21 (DE3) cells
with no plasmid , 2—cell lysate of E. coli BL21 (DE3) cells incubated at 16 °C and co-expressing IacA and IacE,
3—soluble fraction of E. coli BL21 (DE3) cells incubated at 30 °C and co-expressing lacA and IacE, 4—soluble
fraction of E. coli BL21 (DE3) cells with no plasmid, 5—soluble fraction of E. coli BL21 (DE3) cells incubated at 16
°C and co-expressing IacA and IacE, 6—soluble fraction of E. coli BL21 (DE3) cells incubated at 30 °C and co-
expressing lacA and lacE, M—PageRuler Prestained Protein Ladder (ThermoFisher Scientific). Arrows indicate
the bands of the IacA and IacE proteins.
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Figure S3. SDS-PAGE of IacB expressed in E. coli. 1—soluble fraction of E. coli BL21 (DE3) cells incubated at 16
°C and expressing IacB , 2—soluble fraction of E. coli BL21 (DE3) cells incubated at 30 °C and expressing IacB,
3—soluble fraction of E. coli BL21 (DE3) cells with no plasmid, M—PageRuler Prestained Protein Ladder
(ThermoFisher Scientific). Arrow indicates the bands of IacB protein.
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Figure S4. SDS-PAGE of IacB and Iacl expressed in E. coli. 1 — soluble fraction of E. coli BL21 (DE3) cells
expressing lacl, 2—soluble fraction of E. coli BL21 (DE3) cells expressing lacB, 3 —soluble fraction of E. coli BL21
(DE3) co-expressing lacB and lacl, 4 —soluble fraction of E. coli BL21 (DE3) cells with no plasmid, M—PageRuler
Prestained Protein Ladder (ThermoFisher Scientific). Arrows indicate the bands of IacB and IacI proteins.
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Figure S5. HPLC chromatograms of bioconversion products obtained by using E. coli cells expressing different
combinations of IacA and IacE proteins and indole-3-carboxylic acid as substrate.
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Figure S6. HPLC chromatograms of bioconversion products obtained by using E. coli cells expressing different

combinations of lacA and IacE proteins and IAA as substrate.
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Figure S7. HPLC chromatograms of bioconversion products obtained by using E. coli cells expressing different
combinations of lacA and IacE proteins and 3-(2-hydroxyethyl)indole as substrate.
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Figure S8. HPLC chromatograms of bioconversion products obtained by using E. coli cells expressing different
combinations of lacA and IacE proteins and ethyl-3-indole-acetate as substrate.
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Figure S9. HPLC chromatograms of bioconversion products obtained by using E. coli cells expressing different
combinations of lacA and IacE proteins and 3-(3-hydroxypropyl)indole as substrate.
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Figure S10. HPLC chromatograms of bioconversion products obtained by using E. coli cells expressing different
combinations of IacA and IacE proteins and 3-indoleacetonitrile as substrate.
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Figure S11. HPLC chromatograms of bioconversion products obtained by using E. coli cells expressing different
combinations of IacA and IacE proteins and 3-indoleacrycil acid as substrate.
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Figure S12. HPLC chromatograms of bioconversion products obtained by using E. coli cells expressing different
combinations of IacA and IacE proteins and indole-3-acetamide as substrate.
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Figure S13. HPLC chromatograms of bioconversion products obtained by using E. coli cells expressing different
combinations of lacA and IacE proteins and IBA as substrate.
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Figure S14. HPLC chromatograms of bioconversion products obtained by using E. coli cells expressing different
combinations of lacA and IacE proteins and indole-3-lactic acid as substrate.
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Figure S15. HPLC chromatograms of bioconversion products obtained by using E. coli cells expressing different

combinations of IacA and IacE proteins and IPA as substrate.
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Figure S16. HPLC chromatograms of bioconversion products obtained by using E. coli cells expressing different
combinations of IacA and IacE proteins and tryptamine as substrate.
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Figure S17. HPLC chromatograms of bioconversion products obtained by using E. coli cells expressing different
combinations of IacB and Iacl proteins and DOAA as substrate.
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Figure S18. HPLC chromatograms of in vitro reaction products obtained by using IacB and Iacl proteins and
DOAA as substrate.
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Figure S19. 3C NMR spectrum of DOAA obtained by transforming IAA with E. coli cells carrying lacAE

proteins.
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Figure 520. 'H NMR spectrum of DOAA obtained by transforming IAA with E. coli cells carrying lacAE
proteins.
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NAD(P)H binding motif

Conserved glycine

Conserved asparagine (binding of nicotinamide)
NNAG motif (Stabilization of beta sheets)
Catalytic tetrad

Catalytic site

PG motif (Direction of reaction

Figure S21. Conserved sequence motifs in IacE as predicted by SDRED database.




76 QCI112141.1 lacA protein Pseudomonas putida
ﬁ'E WP 014070611.1 acyl-CoA dehydrogenase lacA Enterobacter soli
QGX52183.1 acyl-CoA dehydrogenase lacA Acinetobacter baumannii
@ WP 035925671.1 acyl-CoA dehydrogenase lacA Caballeronia glathei
4100: WP 012433161.1 acyl-CoA dehydrogenase lacA Paraburkholderia phytofirmans
pdb|2RFQ| 3-HSA Hydroxylase Oxygenase
100 70 AMT81308.1 2-methyl-6-ethyl-4-monooxygenase oxygenase Sphingobium baderi
50 pdb|5LVU| Xiaf Protein
62 QBS36524.1 sulfonamide monooxygenase Microbacterium sp. CJ77
pdb|3X0X| Dibenzothiophene monooxygenase Dszc
100 sp|Q6F4M8.1|4-nitrophenol 4-monooxygenase
100 AANO08754.1 chlorophenol monooxygenase Pseudarthrobacter chlorophenolicus
pdb|3HWC|Chlorophenol 4-Monooxygenase (Tftd) Of Burkholderia Cepacia Ac1100
100 pdb|2YYG| 4-hydroxyphenylacetate-3-hydroxylase
AAF66546.1 phenol 2-hydroxylase component A Parageobacillus thermoglucosidasius
100 NP 252780.1 4-hydroxyphenylacetate 3-monooxygenase Pseudomonas aeruginosa PAO1
100 CAAB2321.1 4-hydroxyphenylacetic hydroxylase Escherichia coli
—— ABU50908.1 para-nitrophenol 4-monooxygenase Pseudomonas sp. WBC-3
76— ABB20530.1 3-hydroxyphenylacetate 6 hydroxylase Aspergillus nidulans

100

82

Figure 522. Phylogenetic tree of IacA. Amino acid sequences of group D flavin-dependent oxygenase were
picked according to [55]. Sequences were aligned by using the ClustalW algorithm, a maximume-likelihood tree
was constructed by using MEGA?7 software [56] with 1000 bootstrap replications. The percentage of replicate
trees in which the associated taxa clustered together in the bootstrap test are shown.



sp|Q9NUI1.1 Peroxisomal 24-dienoyl-CoA reductase

sp|Q16698.1 24-dienoyl-CoA reductase

sp|Q9BY49.2 Peroxisomal trans-2-enoyl-CoA reductase

KX955255.1 1ifB Acinetobacter sp. 0153

sp|Q13268.4 Dehydrogenase/reductase SDR family member 2
sp|Q7Z24W1.2 L-xylulose reductase

sp|Q96LJ7.1 Dehydrogenase/reductase SDR family member 1
sp|Q6UWP2.1 Dehydrogenase/reductase SDR family member 11
sp|P51659.3 Peroxisomal multifunctional enzyme type 2

sp|P15428.1 15-hydroxyprostaglandin dehydrogenase NAD(+)
sp|Q9BUT1.2 3-hydroxybutyrate dehydrogenase type 2

sp|Q9BPX1.1 17-beta-hydroxysteroid dehydrogenase 14

@ WP 035925663.1 SDR family oxidoreductase lacE Caballeronia glathei
sp|Q99714.3 3-hydroxyacyl-CoA dehydrogenase type-2
sp|Q92506.2 Estradiol 17-beta-dehydrogenase 8

sp|Q8N4T8.3 Carbonyl reductase family member 4

sp|P28845.3 Corticosteroid 11-beta-dehydrogenase isozyme 1
sp|Q06136.1 3-ketodihydrosphingosine reductase

sp|P35270.1 Sepiapterin reductase

sp|Q6IANO.2 Dehydrogenase/reductase SDR family member 7B
sp|Q9Y394.1 Dehydrogenase/reductase SDR family member 7
sp|Q6YN16.1 Hydroxysteroid dehydrogenase-like protein 2
sp|Q3SXM5.3 Hydroxysteroid dehydrogenase-like protein 1
sp|014756.1 17-beta-hydroxysteroid dehydrogenase type 6
sp|075911.2 Retinal short-chain dehydrogenase/reductase 1
sp|P14061.3 Estradiol 17-beta-dehydrogenase 1

sp|P16152.3 Carbonyl reductase NADPH 1

sp|P56937.1 3-keto-steroid reductase

sp|AOPJE2.2 Dehydrogenase/reductase SDR family member 12
sp|Q8N514.2 Dehydrogenase/reductase SDR family member on chromosome X
sp|Q8TC12.2 Retinol dehydrogenase 11

sp|QINZC7.1 WW domain-containing oxidoreductase

sp|Q8BUP3.2 Oxidoreductase HTATIP2

sp|Q96KT1 L-threonine dehydrogenase

pdb|3BF7 Esterase Ybff Escherichia coli

sp|Q13630.1 GDP-L-fucose synthase

pdb|1N2X S-adenosyl-methyltransferase Mraw Escherichia coli

WP 035925671.1 acyl-CoA dehydrogenase lacA Caballeronia glathei
pdb|1AOC Xylose Isomerase Thermoanaerobacterium thermosulfurigenes
sp|Q14376.2 UDP-glucose 4-epimerase

sp|P09417.2 Dihydropteridine reductase

sp|095455.1 dTDP-D-glucose 46-dehydratase

sp|QI9NZLS.1 Methionine adenosyltransferase 2 subunit beta
sp|Q9H2F3.2 3 beta-hydroxysteroid dehydrogenase type 7
sp|Q15738.2 Sterol-4-alpha-carboxylate 3-dehydrogenase decarboxylating
sp|Q8WUS8.2 Short-chain dehydrogenase/reductase family 42E member 1
sp|Q8NBZ7.1 UDP-glucuronic acid decarboxylase 1

sp|Q9NRG7.3 Epimerase family protein SDR39U1

sp|Q9HBLS8.1 NmrA-like family domain-containing protein 1

pdb|1CLI phosphoribosyl-aminoimidazole synthetase Escherichia coli
ARQ76329.1 IifD Acinetobacter sp. 0153

ARQ76328.1 lifC Acinetobacter sp. 0153

pdb|1XCF TRYPTOPHAN SYNTHASE Escherichia coli
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Figure S23. Phylogenetic tree of IacE. Amino acid sequences of short-chain dehydrogenases/reductases (SDR)
were picked from each SDR family according to [57]. Sequences were aligned by using the ClustalW algorithm,
a maximum-likelihood tree was constructed by using MEGA?7 software [56] with 1000 bootstrap replications.



