
Table S1. Bacterial strains used in this study

Strain Properties / characteristics 
Reference / 

source

Xcc Strains

XC1 Xcc wild-type strain, RifR Lab stock

hcaL The hcaL in-frame deletion mutant, RifR This study

hcaH The hcaH in-frame deletion mutant, RifR This study

hcaD The hcaD in-frame deletion mutant, RifR This study

hcaR The hcaR in-frame deletion mutant, RifR This study

ΔhcaL(hcaL)
The hcaL in-frame deletion mutant harboring the hcaL expression plasmid pBBR-

hcaL, RifR KanR This study

ΔhcaH(hcaH)
The hcaH in-frame deletion mutant harboring the hcaH expression plasmid pBBR-

hcaH, RifR KanR This study

ΔhcaD(hcaD)
The hcaD in-frame deletion mutant harboring the hcaD expression plasmid pBBR-

hcaD, RifR KanR This study

ΔhcaR(hcaR)
The hcaR in-frame deletion mutant harboring the hcaR expression plasmid pBBR-

hcaR, RifR KanR This study

XC1::gusA
The XC1 harboring a single copy of T0T1-gusA at the attTn7 site on its chromosome,

RifR
This study

XC1::PpobA-gusA
The XC1 harboring a single copy of T0T1-PpobA-gusA at the attTn7 site on its

chromosome, RifR

[Chen et al.,

2020]

XC1::PhcaL-gusA
The XC1 harboring a single copy of T0T1-PhcaL-gusA at the attTn7 site on its

chromosome, RifR
This study

XC1::PhcaD-gusA
The XC1 harboring a single copy of T0T1-PhcaD-gusA at the attTn7 site on its

chromosome, RifR
This study

XC1::PhcaH-gusA
The XC1 harboring a single copy of T0T1-PhcaH-gusA at the attTn7 site on its

chromosome, RifR
This study

XC1::Phca-gusA
The XC1 harboring a single copy of T0T1-Phca-gusA at the attTn7 site on its

chromosome, RifR
This study

ΔhcaL::Phca-gusA
The ΔhcaL harboring a single copy of T0T1-Phca-gusA at the attTn7 site on its

chromosome, RifR
This study

ΔhcaH::Phca-gusA
The ΔhcaH harboring a single copy of T0T1-Phca-gusA at the attTn7 site on its

chromosome, RifR
This study

ΔhcaR::Phca-gusA
The ΔhcaR harboring a single copy of T0T1-Phca-gusA at the attTn7 site on its

chromosome, RifR
This study

E. coli strains

DH5
E. coli F– Φ80lacZΔM15 Δ(lacZYA-argF) U169 recA1 endA1 hsdR17 (rK–, mK+)

phoA supE44 λ– thi-1 gyrA96 relA1
Lab stock

S17-1 res- pro mod+ integrated copy of RP4, mob+ Lab stock

BL21(DE3) E. coli B F- dcm ompT hsdS(rB- mB-) gal [malB+]K-12(λ
S) Lab stock

pRK2013 Triparental mating helper strain, KanR Lab stock



Table S2. Plasmids used in this study

Plasmids Properties / characteristics 
Reference /

source

pK18mobsacB
A mobilizable vector, allows for selection of double crossover in Xcc,

KanR

[Schäfer et al.,

1994]

pK18-hcaL Xcc hcaL deletion cassette in pK18mobscaB, KanR This study

pK18-hcaH Xcc hcaH deletion cassette in pK18mobscaB, KanR This study

pK18-hcaD Xcc hcaD deletion cassette in pK18mobscaB, KanR This study

pK18-hcaR Xcc hcaR deletion cassette in pK18mobscaB, KanR This study

pBBR1MCS-2 Plasmid for gene complementation, KanR [Kovach et al.,

1995]

pBBR-hcaL Xcc hcaL cloned in pBBR1MCS-2, KanR This study

pBBR-hcaH Xcc hcaH cloned in pBBR1MCS-2, KanR This study

pBBR-hcaD Xcc hcaD cloned in pBBR1MCS-2, KanR This study

pBBR-hcaR Xcc hcaR cloned in pBBR1MCS-2, KanR This study

pET28a His-tag protein expression vector, KanR NEB

pET28a-hcaR pET28a containing the coding sequence of hcaR, AmpR This study

pMD18T-T0T1-gusA
Promoter probe cassette T0T1-MCS-gusA cloned in pMD18-T simple,

AmpR [Zhao et al., 2014]

mini-Tn7T-Gm A versatile mini-Tn7 delivery vector mini-Tn7T-Gm, GmR
[Choi and 

Schweizer, 2006]

mini-Tn7-T0T1-gusA
mini-Tn7T-Gm containing a T0T1 terminator fused to the coding region

for gusA, GmR
This study

mini-Tn7-T0T1-PhcaL-gusA
mini-Tn7T-Gm containing a T0T1 terminator and 497 bp promoter

region of hcaL fused to the coding region for gusA, GmR
This study

mini-Tn7-T0T1-PhcaD-gusA
mini-Tn7T-Gm containing a T0T1 terminator and 516 bp promoter

region of hcaD fused to the coding region for gusA, GmR
This study

mini-Tn7-T0T1-PhcaH-gusA
mini-Tn7T-Gm containing a T0T1 terminator and 324 bp promoter

region of hcaH fused to the coding region for gusA, GmR
This study

mini-Tn7-T0T1-Phca-gusA
mini-Tn7T-Gm containing a T0T1 terminator and 517 bp promoter

region of hcaR fused to the coding region for gusA, GmR
This study

pUC19-T-Phca The 335 bp promoter region of hcaR cloned in pUC19-T, AmpR This study



Chen B, Li RF, Zhou L, Qiu JH, Song K, Tang JL, et al. The phytopathogen Xanthomonas

campestris utilizes the divergently transcribed pobA/pobR locus for 4-hydroxybenzoic acid

recognition and degradation to promote virulence. Mol Microbiol. 2020;114(5):870-86.

https://doi.org/10.1111/mmi.14585.

Choi KH, Schweizer HP. Mini-Tn7 insertion in bacteria with single attTn7 sites: example

Pseudomonas aeruginosa. Nat Protoc. 2006;1(1):153-61. https://doi.org/10.1038/nprot.2006.24.

Kovach ME, Elzer PH, Hill DS, Robertson GT, Farris MA, Roop RM, et al. Four new derivatives

of the broad-host-range cloning vector pBBR1MCS, carrying different antibiotic-resistance

cassettes. Gene. 1995;166(1):175-6. https://doi.org/10.1016/0378-1119(95)00584-1.

Schäfer A, Tauch A, Jäger W, Kalinowski J, Thierbach G, Pühler A. Small mobilizable multi-

purpose cloning vectors derived from the Escherichia coli plasmids pK18 and pK19: selection

of defined deletions in the chromosome of Corynebacterium glutamicum. Gene.

1994;145(1):69-73. https://doi.org/10.1016/0378-1119(94)90324-7.

Zhao ZH, Xiong L, Shen CW, Sun QB, Zou LF, Chen GY. Construction of two promoter-probe

vectors suitable for pathogenicity-related gene expression analysis in Xanthomonas oryzae pv.

oryzicola. Acta Phytopathol Sin. 2014;44(5): 504-11.

http://zwblxb.magtech.com.cn/EN/10.13926/j.cnki.apps.2014.05.008. (in Chinese)

References:

https://doi.org/10.1111/mmi.14585
https://doi.org/10.1038/nprot.2006.24
https://doi.org/10.1016/0378-1119(95)00584-1
https://doi.org/10.1016/0378-1119(94)90324-7
http://zwblxb.magtech.com.cn/EN/10.13926/j.cnki.apps.2014.05.008


The sequences in lower cases are the introduced restriction sites

Table S3. Oligonucleotide primers used in this study

Application Primers Sequence (5’ to 3’)

hcaL deletion

hcaL_F1 CGggatccTACACGCCCGTCACTCCCTCATCC

hcaL_R1 AGCTGCTTGGCGTTGTCGATGAAG

hcaL_F2 CAACGCCAAGCAGCTATGGGGCGAAGTGGGCTATCTG

hcaL_R2 CCCaagcttGGTCGTGTCCGTGTCCGTGTATCT

hcaH deletion

hcaH_F1 CGggatccCGGCGCAGCAAGGGGCTCTATC

hcaH_R1 GCCGCGCAGGCCTTGTGCT

hcaH_F2 CAAGGCCTGCGCGGCCGCAAGGAAGGCATCCGTCAGT

hcaH_R2 CCCaagcttGCGCGGCGGCGACCTTGTAG

hcaD deletion

hcaD_F1 CGggatccTCTGCACCGAGGAGGGAGTATGGA

hcaD_R1 CGGCGGCGACCTTGTAGCAGAG

hcaD_F2 ACAAGGTCGCCGCCGCGCTGGCCACGCTCAAACTC

hcaD_R2 CCCaagcttGTGTCAGGCGGGCATGGAACGATA

hcaR deletion

hcaR_F1 CGggatccCCAGCGGCGAAGTGACCCACCA

hcaR_R1 TGAGATGCAGTTCGGCCAGTTCCTG

hcaR_F2 CCGAACTGCATCTCAAAGACGCGCTGGCCGAATCACT

hcaR_R2 CCCaagcttGAAGCCGCCGCCGAAACACCAC

hcaL complementation
hcaL_F CCCaagcttTTGACCATGCCGACCGACTCGA

hcaL_R CGggatccATGCGTGGGTAGTGCGGAATGACA

hcaH complementation
hcaH_F CCCaagcttTTGAACGAGCATGACGTGGTATCGG

hcaH_R CGggatccGTCGCGGCTAAGGCTTCCATACTCC

hcaD complementation
hcaD_F CCCaagcttATGGAAGCCTTAGCCGCGACCC

hcaD_R CGggatccGTGTCAGGCGGGCATGGAACGATA

hcaR complementation
hcaR_F CCCaagcttATGACCGCTCGCCTGGCCCTT

hcaR_R CGggatccTCAGAGTGATTCGGCCAGCGCGT

HcaR protein expression
HcaR_F CGggatccATGACCGCTCGCCTGGCCCTT

HcaR_R CCCaagcttTCAGAGTGATTCGGCCAGCGCGT

Construction of transcriptional

activity reporter vectors

T0T1-F AGAgaattcGACTCCTGTTGATAGATCCAG

gusA-R AACggtaccTCATTGTTTGCCTCCCTGCT

promoter of hcaL for GUS activity
PhcaL-F CCCaagcttTTCGGCCCCGTCGTGAGTTTTATC

PhcaL-R CGggatccGGCGCTGTCTTCCGGT

promoter of hcaH for GUS activity
PhcaH-F CCCaagcttGCCAACGCCTGCTGGTCAATCG

PhcaH-R CGggatccTCCTAGCAGTGAGGGATGTAGCGGG

promoter of hcaD for GUS activity
PhcaD-F CCCaagcttATTCGGCCTGTCGGAAATCAACTG

PhcaD-R CGggatccTGGTCTTCTGCACCGAGGAGGGAGT

promoter of hcaR for GUS activity
Phca-F CCCaagcttTGTTTTTTGCTGCTGCTCGCCA

Phca-R CGggatccGATGTCCAGATTGTATCCATGAAATA

promoter of hcaR for EMSA
Cy5-Phca-F AGCCAGTGGCGATAAGGGCGGCCGTCTTTACCTATTGC

Cy5-Phca-R AGCCAGTGGCGATAAGTGAGATGCAGTTCGGCCAGTTCCT

promoter of hcaR for footprinting
FP-Phca-F ACTGGCCGATGAATTCGACGCACT

FP-Phca-R TGAGATGCAGTTCGGCCAGTTCCT

RT-PCR analysis

hcaH-hcaR-F GCAAATTGAACGCCAGCACTGTCCT

hcaH-hcaR-R CTTCGCCACCAAGCACCAGCA

hcaD-hcaH-F CGTCGCGTCGGCACCATGA

hcaD-hcaH-R GCAGCAGGCGTTCTTCGGTGTG


