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Supplementary Tables

Supplementary Table S1. Bacteria, oomycete, fungi, plasmids and oligonucleotides used in this study.

Bacterial strains

Genotype or relevant characteristic®

Reference or source

Escherichia coli DH5a.

supE44 lacU169(D80lacZA M15) hsdR17 (rx mk") recAl endAl gyrA96 thi-1 relAl

(Woodcock et al.,
1989)

E. coli CC118\pir

araD, A(ara, leu), AlacZ74, phoA20, galK, thi-1, rspE, rpoB, argE, recAl, \Apir

(Herrero et al., 1990)

E. coli BL21(DE3)

F-ompT gal dem lon hsdSp(rsms") MDE3 [lacl lacUV5-T7p07 indl sam7 nin5]) [malB Jk.12(\S)

(Jeong et al., 2009)

E. coli B2163

F-RP4-2-Tc::Mu AdapA::(erm-pir); Km® EmR

(Demarre et al., 2005)

Serratia plymuthica A153 LacZ

AlacZ (1470 bp A). Wild type strain

(Matilla ef al., 2015)

S. plymuthica A153 Aipdc

A153 AlacZ , AAWY96 RS14025 (previously AWY96 14020)

(Matilla ef al., 2018)

S. plymuthica A153 Aipdc-Km A153 AlacZ Aipdc::Km; Km® This study
S. plymuthica A153 AtyrR-Km A153 AlacZ AtyrR::Km; Km® This study
S. plymuthica A153 AAWY96 RS13985 | A153 AlacZ AAWY96 RS13985 This study
S. plymuthica A153 AAWY96 RS21200 | A153 AlacZ AAWY96 RS21200 This study
S. plymuthica A153 AAWY96 RSI19325 | A153 AlacZ AAWY96 RS19325:: Km; Km®? This study

S. plymuthica A153 ArpoS

A153 AlacZ ArpoS::Km; Km®

(Matilla ef al., 2015)

S. plymuthica A153 Ahfq

A153 AlacZ Ahfg::Km; Km®?

(Matilla ef al., 2015)

S. plymuthica A153 Aspt] A153 Asptl M.A. Matilla
S. plymuthica A153 AsplR A153 splR::Km; Km® M.A. Matilla
S. plymuthica A153 AspsR A153 spsR::Km; Km® M.A. Matilla
S. plymuthica A153 AcsrB A153 AcsrB M.A. Matilla
S. plymuthica A153 ApigP A153 AlacZ ApigP::Km; Km®? This study
Bacillus subtilis JTH642 pheAl trpC2 J.A. Hoch
Fungi

Verticillium dahliae 5368 Wild type, plant pathogen R. Cooper

“Em, erythromycin; Km, kanamycin.




Supplementary Table S2. Plasmids used in this study.

Plasmids Relevant characteristics® Source

pKNG101 SmR®; oriR6K mob sacBR (Kaniga et al., 1991)
pUCI18Not Ap®; identical to pUCI18 but with two Notl sites flanking pUC18 polylinker (Herrero et al., 1990)
pMP220 TcR; oriRK2 ‘lacZ (Spaink et al., 1987)

p34S-Km3 ApR, KmR; Km3 antibiotic cassette (Dennis and Zylstra,

1998)

pBBRIMCS-2 START

KmR; 0riRK2 mobRK?2

(Obranic et al., 2013)

pBBRIMCS-5 START

GmR; oriRK2 mobRK?2

(Obranic et al., 2013)

pK18mobSacB KmR; oriT mob sacB (Schifer et al., 1994)
® - — - : : -
PMAMV 140 Ap®; 1.2-kb EcoRI/HindIII PCR product containing pigP was inserted into the same sites of This study
pUC18Not
ApR, Km®; 0.95-kb Smal fragment containing km3 cassette of p34S-Km3 was inserted into Smal site .
pPMAMV 146 of pigP in pPMAMV 140 This study
pPMAMV156 Sm®, Km®; 2.2 kb Notl fragment of pMAMV 146 was cloned at the same site in pKNG101 This study
ApY®; 1.4-kb PCR product containing a 1098 bp in frame deletion of ipdc (AWY96 _RS14025) of A153 .
pMAMV266 inserted into the EcoRI/HindIII sites of pUC18Not (Matilla et al., 2018)
ApR, KmR; 0.95 kb BamHI fragment containing km3 cassette of p34S-Km3 was inserted into BamHI .
pPMAMV364 site of ipdc in pMAMV266 This study
pMAMV369 Sm®; Km®,; 2.6-kb Notl fragment of pMAMV364 was cloned at the same site in pPKNG101 This study
Ap®; 1.5-kb PCR product containing a 1098 bp in frame deletion of AWY96_RS21200 .
pPMAMV294 of A153 inserted into the EcoRI/HindIlII sites of pUC18Not This study
pMAMV297 SmR; 1.5-kb Notl fragment of pMAMV294 was cloned at the same site in pKNG101 This study
ApR; 1.5-kb PCR product containing a 990 bp deletion of AWY96 RS13985 of A153 inserted into the .
pUCIB-AAWY96_RS13985 EcoRI/HindIII sites of pUC18Not This study
R 7 - . ——
pK18mobSacB-AAWY96_RS13985 Km?®; 1.7-kb EcoRI/HindIII fragment of pUC18-AAWY96 RS13985 was cloned at the same sites in This study
pK18mobSacB
Ap®; 1.5-kb PCR product containing a 1156 bp deletion of AWY96 RS19325 of A153 inserted into the .
pMAMV413 EcoR/HindIII sites of pUC18Not This study
ApR, KmR; 0.95 kb BamHI fragment containing km3 cassette of p34S-Km3 was inserted into BamHI .
pPMAMV414 site of ipde in pMAMV413 This study
pMAMV416 SmR®; Km®; 2.6-kb Notl fragment of p MAMV414 was cloned at the same site in pPKNG101 This study
pMAMV302 TcR; ipdc promoter region was cloned into the Kpnl/Sphl sites of pMP220 This study
Ron 4 > — - - -
pUCI8tyrR Ap*; 2.4-kb BamHI/HindII PCR product containing #yrR gene was inserted into the BamHI/HindII This study

sites of pUC18Not




ApR, KmR; replacement of 0.92-kb EcoRV fragment internal to #yrR of pUC18tyrR for a 0.9-kb Smal

pUCI8tyrR-Km3 km3 cassette of p34S-Km3 This study
pKNG101-tyrR Sm®, Km®; 3.2 kb Notl fragment of pMAMV53 was cloned at the same site in pKNG101 This study
® — — -
pET28b-tyrR® Km®; pET28b(+) de:rlvatlve containing a DNA fragment encoding the TyrR (AWY96 RS22350) of This study
A153. N-terminal Hise-tag.
R T — -
PET28b-hpaA® Km*; pET28b‘(+) dgrlvatlve containing a DNA fragment encoding the HpaA (AWY96 RS12560) of This study
A153. N-terminal Hise-tag.
R s — -
pET28b-hpaR® Km*; pET28b.(+) dquvatlve containing a DNA fragment encoding the HpaR (AWY96 RS12515) of This study
A153. N-terminal Hise-tag.
Gm®; Ndel/HindIII fragment from pET28b-tyrR containing the /7R gene was cloned at the same sites .
pBBR-tyrR in pBBRIMCS-5 START This study
R — - — 5
pBBR-ipdc Km?®; Ndel/BamHI fragment containing the ipdc gene was cloned at the same sites in pPBBR1IMCS This study

2 START

*Ap, ampicillin; Km, kanamycin; Sm, streptomycin; Tc, tetracycline; Gm, gentamicin.

Constructed by GenScript.




Supplementary Table S3. Oligonucleotides used in this study.

Name Sequence (5'- 3") Description Source
Ipdc-Kpnl-F TAATGGTACCCATCATAAAGCTCCTGTAAAATTAAGGC | Forward primer to clone promoter of ipdc into pMP220 This study
Ipde-Sphl-R TAATGCATGCCATGTGTTTCTCCGGATTTTATCTC Reverse primer to clone promoter of ipdc into pMP220 This study
PigP-EcoRI GATTGGAATTCCCTGGTGCCAGT Forward primer to generate a pigP mutant of A153 This study
PigP-HindIII TAATAAGCTTGCAACTCATGGCGGC Reverse primer to generate a pigP mutant of A153 This study
AWY96_RS13985-EcoRI-F | TAATGAATTCGACGCTGAGCCTGACCAACC Forward primer to clone upstream flanking region of AWY96_RS13985 for | Tpjg study
deletion in A153
AWY96 RS13985-Pstl-R TAATCTGCAGCAGATCGGCATAGCGCAGC Reverse primer to clone upstream flanking region of AWY96_RS13985 for | Tpie stu dy
- deletion in A153
AWY96_RS13985-PstI-F TAATCTGCAGGCCAACGACACCGACTACG Forward primer to clone downstream flanking region of AWY96_RSI3985 | Tp;s study
- for deletion in A153
AWY96 _RS13985-HindIII-R | TAATAAGCTTCCTTACTGATGCCGCGCAG Reverse primer to clone downstream flanking region of AWY96_RSI3985 | Tp;g study
for deletion in A153
AWY96 RS21200-EcoRI-F | TAATGAATTCGCTCAGCCCGTAGTGTTGGC Forward primer to clone upstream flanking region of AWY96_RS21200for | pig gpudy
in-frame deletion in A153
AWY96_RS21200-BamHI-R | TAATGGATCCGATGGCCAGCATCACGTTGG Reverse primer to clone upstream flanking region of AWY96_RS21200 for | Tp;q sudy
- in-frame deletion in A153
AWY96_RS21200-BamHI-F | TAATGGATCCGTCTGGACCAACTGTTATCACCTC Forward primer to clone downstream flanking region of AWY96_RS21200 | This study
for in-frame deletion in A153
AWY96_RS21200-HindIII-R | TAATAAGCTTGGTGGCGTATTGGATCGCCAG Reverse primer to clone dowstream flanking region of AWY96_RS21200 | This study
for in-frame deletion in A153
AWY96 RS19325-EcoRI-F | TAATGAATTCGAACAGTGAGGAGTACGCCC Forward primer to clone upstream flanking region of AWY96_RS19325 for | This study
in-frame deletion in A153
AWY96 RS19325-BamHI-R | TAATGGATCCCAGTCGGTTCTCAATGTTCAGG Reverse primer to clone upstream flanking region of AWY96_RS19325 for | This study
in-frame deletion in A153
AWY96_RS19325-BamHI-F | TAATGGATCCCGGTGACGTCCTTTAACGGC Forward primer to clone downstream flanking region of AWY96_RS19325 | This study
for in-frame deletion in A153
AWY96 RS19325-HindIlI-R | TAATAAGCTTCAACTCCAGTTGGGTATTGCC Reverse primer to clone dowstream flanking region of AWY96_RS19325 | Tpjs study
for in-frame deletion in A153
TyrR-BamHI-F TAATGGATCCCTGCATCAATAGCCACCGCAC Forward primer for #yrR mutation This study




TyrR-HindIII-R

TAATAAGCTTGCAGGCCATCTGCCACAGTC

Reverse primer for #yrR mutation

This study

ipdc-Ndel-F TAATCATATGAAAATCACTATTGGAGCCTTTATTCTG Forward primer to complement ipdc mutation This study
ipdc-BamHI-F TAATGGATCCCTGAGAAGCGGCGGATAAC Reverse primer to complement ipdc mutation This study
ipdc-qPCR-F CAATTAGTGATCGAGGTTGCCC Forward primer for qRT-PCR. ipdc gene. This study
ipdc-qPCR-R CGCCATGTGATCATACAACTCG Reverse primer for qRT-PCR. ipdc gene. This study
RS13985-F CGCTGATGATCGGCATGTGG Forwa_rd primer for qRT-PCR. Aldehyde dehydrogenase family protein This study
encoding gene.
RS13985-R CCAGTCACCACGTTGAATACGC Rever§e primer for qRT-PCR. Aldehyde dehydrogenase family protein This study
encoding gene.
RS12565-F GGCGCTGACCCACTACAAC Forward primer for qRT-PCR. ApaB gene This study
RS12565-R CCACCAGCTCATAGGAGGCG Reverse primer for qRT-PCR. hpaB gene This study
RS12535-F CGCGAGCCGTGGAATACATC Forward primer for qRT-PCR. hpaD gene This study
RS12535-R CGGTCATCGCGGTATCATGC Reverse primer for qRT-PCR. AhpaD gene This study
RS12515-F GCATGGAGCGCGATAAGCTG Forward primer for qRT-PCR. &paR gene This study
RS12515-R GCCACGTCGTACAACTCCTG Reverse primer for qRT-PCR. ApaR gene This study
RS12560-F CAGCAATCTGGCGCTCGATATG Forward primer for qRT-PCR. hpaA gene This study
RS12560-R CCAGTTGCTGGCCGAATTCAC Reverse primer for qRT-PCR. hpaA gene This study
RS22350-F GCGCGGTAGTCATGCTCAAG Forward primer for qRT-PCR. #yrR gene This study
RS22350-R GGCTGACGGCCACGATATG Reverse primer for qRT-PCR. tyrR gene This study
RS12485-F GACATGCGCGATATGACGGAG Forward primer for qRT-PCR. LuxR encoding gene AWY96 RS12485 This study
RS12485-R CGCGTCGCCAGTTCTATCAG Reverse primer for gqRT-PCR. LuxR encoding gene AWY96 RS12485 This study
RS24485-F CGCAGCCATCGTCAATCAGG Forward primer for qRT-PCR. paad gene This study
RS24485-R CGTTAGCCATCGCCATCACC Reverse primer for qRT-PCR. paad gene This study
Pipdc-wt-ITC-F CCCCTGTAAAGGAGCCATTACATCAA Forward primer to conduct TyrR-DNA binding studies. Wild type | This study
sequence
Pipdc-wt-ITC-R TTGATGTAATGGCTCCTTTACAGGGG Reverse primer to conduct TyrR-DNA binding studies. Wild type | This study
sequence
Pipdc-mut-ITC-F TTGACACGGCGGCTCCCACGTCGGGG Forward primer to conduct TyrR-DNA binding studies. Mutant sequence | This study
Pipdc-mut-ITC-F CCCCGACGTGGGAGCCGCCGTGTCAA Reverse primer to conduct TyrR-DNA binding studies. Mutant sequence | This study




Supplementary Table S4. List of compounds that did not bind to HpaAaiss,

HpaRais3 and TyrRais3 as determined by isothermal titration calorimetry.

Protein

Ligand

HpaAais3

Phenylacetic acid

3,4-dihydroxyphenylacetic acid

3-methylbenzoic acid

Benzoic acid

Salicylic acid

Indole-3-acetic acid

Indole-3-pyruvic acid

HpaRai1s3

4-hydroxybenzoic acid

3-hydroxyphenylacetic acid

Phenylacetic acid

3,4-dihydroxyphenylacetic acid

3-methylbenzoic acid

Benzoic acid

Salicylic acid

Indole-3-acetic acid

Indole-3-pyruvic acid

TyrRai1s3

Indole-3-acetic acid




Supplementary Figures
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Fig. S1. The expression of the ipdc gene of Serratia plymuthica A153 is not affected
by the exogenous addition of indole-3-acetic acid (IAA). Transcription of the ipdc
(Pipac::lacZ; pMAMV302) promoter in LB medium at 30 °C in the absence and presence
of different concentrations of IAA. Data are the mean and standard deviation of three
biological replicates. No significant differences were found in the presence and absence

of exogenous IAA. Wt, wild-type.
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hpaR hpaG1l hpaG2 hpaE hpaD hpaF hpaH hpal hpaX hpaA hpaB hpaC
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Fig. S2: Genetic organization of the 4-hydroxyphenylacetic acid (A), phenylacetic
acid (B) and 4-hydroxybenzoate (C) catabolic gene clusters in Serratia plymuthica
A153. Numbers in brackets correspond to the results of the RNA-seq studies (ipdc
mutant versus A153 wild type). Green: transporter/permease; red, regulatory protein;

blue: catabolic genes.

A05 7 _ Als3wt B 059 _ ais3wt C 047 _ asswm
04 { — AtyR 0.4 {4 — AtyrR 03 — AtyrR
e
céo.s & 03 D§
5] s g 02
0.2 02
0.1
0.1 { 0.1 4
0 T T T T T 2 0 T T T T T 9 0+
0 10 20 30 40 50 60 0 10 20 30 40 50 60 0 10 20 30 40 50 60
t(h) t(h) t(h)

Fig. S3. Growth curves of Serratia plymuthica A153 strains in minimal medium with
phenylacetic acid (PAA), 4-hydroxyphenylacetic acid (4HPA) and 4-
hydroxybenzoic acid (4HBA) as sole carbon sources. Growth experiments were
conducted in 100-well plates in minimal medium supplemented with 5 mM of PAA (A),
4HPA (B) and 4HBA (C). Data represent growth for 60 h. Cells were grown at 30 °C
using a Bioscreen microbiological growth analyzer (Oy Growth Curves Ab Ltd., Helsinki,

Finland) under continuous shaking. Wt, wild-type; ODsqo, optical density at 600 nm.
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Fig. S4. Isothermal titration calorimetry study of the binding of different ligands to
HpaA of Serratia plymuthica A153. Upper panel: Raw data for the titration of 22 to 36
MM HpaA with 8- to 9.6-pL aliquots of 2 to 3 mM ligand solutions. Lower panel: Integrated,
dilution heat-corrected and concentration-normalized peak areas fitted using ‘One
binding site’ of the MicroCal version of ORIGIN. Thermodynamic parameters are shown
in Table 2.
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Fig. S5. Role of different aldehyde dehydrogenases in IAA production in S.
plymuthica A153. Assays were performed in LB broth in the presence of 1 mg/mL L-
Trp. Means and standard deviations of three biological replicates are shown. Samples
were taken after 24 h incubations at 30 °C. No significant differences were found in the

levels of IAA between A153 strains. Wi, wild-type.
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A153 hfg csrB rpos pigP sptl splR spsR tyrR Ipdc lpdc tyrR
wt (PBBR- (pBBR
Ipdc) -tyrR)

Fig. S6. Indole-3-acetic acid production by different Serratia plymuthica A153
strains. Assays were performed in LB broth in the presence of 1 mg/mL L-tryptophan.
Means and standard deviations of three biological replicates are shown. Samples were
taken after 24 h incubations at 30 °C. *P < 0.01, Student’s t-test of mutant strains with

respect to the A153 wild-type strain. Wt, wild-type.
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b

Figure S7. Antibacterial and antifungal properties of Serratia plymuthica A153
strains. Shown are the antimicrobial activities against Bacillus subtilis (A) and
Verticillium dahliae (B) after 24 h and 96 h of growth at 25 °C, respectively.
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Figure S8. Isothermal titration calorimetry study of the binding of L-Phe to

kcal/mole of injectant

TyrRa1s3. Upper panel: Raw data for the titration of 50 uM TyrRa1s3 with 12.8-uL aliquots
of 10 mM L-Phe. Lower panel: Integrated, dilution heat-corrected and concentration-
normalized peak areas. No satisfactory fit was obtained with models in the SEDPHAT
(Zhao et al., 2015) or the ORIGIN software (MicroCal). L-Phe, L-Phenylalanine.
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Figure S9. L-Phe and L-Trp compete with L-Tyr for binding to the ATP-dependent
binding site of TyrRais3. Shown are the results from isothermal titration calorimetry
analysis of the binding of L-Tyr to the ATP-dependent binding site of TyrRaiss in the
presence and absence of 10 mM L-Phe or L-Trp. Upper panel: titration raw data for the
injection of 4.8-12.8 L aliquots of 1 mM L-Tyr into 50 yM TyrRais3 in the absence and
presence of 10 mM L-Phe or L-Trp (present in both the injector syringe and sample cell).
Lower panel: integrated, dilution heat-corrected and concentration-normalized peak
areas fitted with the “One binding site” model of ORIGIN. In all cases, 1 mM ATP was
present both in the injector syringe and sample cell. L-Phe, L-Phenylalanine; L-Trp, L-

Tryptophan; L-Phe, L-Phenylalanine.
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Fig. $10. Swimming motility after of Serratia plymuthica A153 strains in the
presence and absence of 1 mg/mL L-tryptophan. Numerical values at the bottom of
each bioassay represent the mean and standard deviation of halo diameters from three
biological replicates. Each of these assays was conducted three times and
representative images are shown. No significant differences in swimming motility were
found between A153 strains. Pictures were taken after 24 h of incubation at 30 °C. L-

Trp, L-tryptophan; wt, wild-type.
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Fig. S11. Competitive root colonization of Serratia plymuthica A153 and mutants
defective in ipdc (A) and tyrR (B). The figures present the percentage of bacteria
recovered from the rhizosphere of maize (Zea mays) plants. Data are the means and
standard deviations of six plants. No significant differences in the rhizosphere

colonization levels were found between A153 strains. Wt, wild-type.
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