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Supplementary Fig. 1 Sequence alignment of the LBDs of PctA and TIpQ

Amino acids 30-278 and 36-360 of PctA and TlpQ, respectively, were subjected to multiple sequence

alignment using

the ClustalW tool of the NPSA

(https://npsa-prabi.ibcp.fr/cgi-bin/npsa_automat.pl?page=/NPSA/npsa_server.html). Red,

suite

identical;

green, highly similar; blue, weakly similar. Known key residues involved in interactions with ligands in
the binding pockets of PctA-LBD"2 and TIpQ-LBD? are highlighted in yellow.


https://npsa-prabi.ibcp.fr/cgi-bin/npsa_automat.pl?page=/NPSA/npsa_server.html
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Supplementary Fig. 2 Structural alignment of the LBDs of PctA and TIpQ

The 3D structures of PctA-LBD (PDB ID: 5LTX)? and TIpQ-LBD (PDB ID: 6FU4)® were aligned using
TM-align*. The TM-score was normalized by the length of PctA-LBD. Structures of PctA-LBD and
TIpQ-LBD are colored in blue and red, respectively. The N- and C-termini as well as the

membrane-proximal and membrane-distal modules of PctA-LBD and TIpQ-LBD are labeled.
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Supplementary Fig. 3 Al-2 shows low affinity to PctB-LBD and PctC-LBD but high affinity to
PctB-LBDEg14ep and PctC-LBDr147y

The binding affinity was evaluated using ITC analysis. ITC data and plots of injected heat for injections
of 700 uM DPD/AI-2 into the sample cell containing 70 uM PctB-LBD (a), PctC-LBD (b), PctB-LBDEe146p
(c) or PctC-LBDr147v (d) are shown in the upper and lower plots, respectively. The heats of ligand
dilution were subtracted from the heats of injection and the corrected data were fit to a one-site binding
model to determine the Ky values and binding stoichiometry (n) by the NanoAnalyze software. Although
minor heats were observed for the titration of PctB-LBD (a) or PctC-LBD (b) with DPD/AI-2, in the
context of the suboptimal dilution control (that cannot be changed since ligands are a mixture of
interchangeable compounds) it is not certain whether these heats do indeed reflect binding. Data
shown are one representative of three independent experiments with similar results, and the Ky and n

values are presented as mean = s.d. of the three independent experiments.
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Supplementary Fig. 4 Sequence alignment of PctA from P. aeruginosa and the chemoreceptor

Tsr from E. coli

Amino acid sequence alignment was performed using the ClustalW tool of the NPSA suite
(https://npsa-prabi.ibcp.fr/cgi-bin/npsa_automat.pl?page=/NPSA/npsa_server.html).
green, highly similar; blue, weakly similar. Five known methylation sites in Tsr® are highlighted in yellow
and the three potential consensus methylation sites in PctA are highlighted in cyan. The

transmembrane regions flanking the ligand binding domains were predicted using the TMHMM Server v.
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Supplementary Fig. 5 Methylation of PctA at E395 and E614 is not detectably altered by CheR1
in the presence and absence of DPD/AI-2

CheR1-catalyzed methylation of PctA was carried out by co-incubating with SAM in the presence or
absence of DPD/AI-2 and reactions without the substrate SAM were established as controls.
Quantification of PctA methylation at E395 (a) and E614 (b) was determined by LC-MS/MS analysis.
Data are mean * s.e.m. of three independent experiments, and statistical significance was determined
using two-tailed unpaired Student’s f-test. P values more than 0.05 indicated that the differences

between samples are not statistically significant.
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Supplementary Fig. 6 Confocal images of biofilms formed by P. aeruginosa strains labeled

with mCherry (red)

mCherry-labeled P. aeruginosa strains were cultured in TSB medium in the presence or absence of
100 nM DPD/AI-2, and biofilms formed were detected by confocal laser scanning microscopy after
incubation at 37°C for 1, 10 and 19 h, respectively. Images are representatives of three independent

experiments with similar results. Scale bars, 20 um. WT, wild-type.
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Supplementary Fig. 7 TIpQ-LBD shows higher binding affinity with Al-2 under borate-depleted
conditions

The binding affinity was evaluated by ITC analysis. In vitro reaction of SAH with Pfs and LuxS was
performed with plasticware and borate-depleted water, and DPD/AI-2 concentration in the reaction
products is approximately 13 yM. The TlpQ-LBD protein was dialyzed against borate-depleted buffer
before use. ITC data and plots of injected heat for automatic injections of the borate-depleted reaction
products (a) or the borate-depleted products supplemented with 150 uM boric acid (b) into the sample
cell containing 1.3 uM borate-depleted TIpQ-LBD (a) or borate-depleted TIpQ-LBD supplemented with
150 uM boric acid (b) are shown in the upper and lower plots, respectively. The binding curves were
corrected for the dilution effects in the final analysis. Results shown are one representative of three
experiments with similar results. The Ky and binding stoichiometry (n) were calculated by the

NanoAnalyze software and presented as mean + s.d. of 3 independent experiments.
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WT 0.12+0.01
W192A 18+ 3
Y208A 21+2
D210A 45+5
D239A 31+4

Supplementary Fig. 8 Docking analysis of the nonborated R-THMF to TIpQ-LBD

a. The predicted conformation of R-THMF bound in the histamine-binding pocket of TIpQ-LBD with the
lowest docking score. R-THMF prepared by LigPrep was docked into TlpQ-LBD (PDB ID: 6FU4)3
using the Glide XP Docking mode. The best conformation with the lowest docking score is given by
using the Chimera software. Residues of TIpQ-LBD in close proximity to R-THMF are shown as purple
sticks and R-THMF is shown as cyan sticks. The three potential hydrogen bonds are indicated by
dashed lines.

b. Binding of 700 uM DPD/AI-2 to 70 uM TIpQ-LBD and its mutants. The binding affinity was analyzed
using ITC. Data shown are mean = s.d. of three biological replicates. WT, wild-type.
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Supplementary Fig. 9 Maximume-likelihood phylogenetic tree showing the relationship of
PctA-LBD and 19 bacterial ACACHE domains highly similar in their structures

Multiple sequence alignments were performed with ClustalW and phylogenetic tree was reconstructed
by using the maximum-likelihood method based on the Jones-Taylor-Thornton (JTT) model embedded
in the MEGA7 software. The PDB IDs of the dCACHE domains are given in parentheses. The
dCACHE domains with a high Al-2 binding activity are depicted in blue and those with a low Al-2
binding activity are in red. Bootstrap values (expressed as percentages of 1000 replications) greater
than 50% are shown on the branch. Scale bar indicates evolutionary distance of 0.5 amino acid

substitutions per position.
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Supplementary Fig. 10 Al-2 induces the DGC activity of rpHK1S-Z16 in c-di-GMP synthesis
Membrane fractions containing rpHK1S-Z16 were incubated with GTP in the presence or absence of
DPD/AI-2 at 30°C for 0, 30 and 60 min and the products were analyzed by HPLC. HPLC spectra shown

are representatives of three independent experiments with similar results.
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Al-2 activity (fold induction)

Supplementary Fig. 11 dCache_1 domains from proteins predicted to function as MCPs, HKs,

CSPs, SPs, STKs or ACs/GCs in diverse bacteria and archaea are capable of retaining Al-2

Light production by V. harveyi strain MM32 was measured following the addition of a buffer control or

ligands released from purified dCache_1 domains expressed in a luxS* (white bars) or a luxS- (purple

bars) E. coli strain. The PctC-LBD showing low binding affinity for Al-2 was used as a negative control.

Results are shown as fold induction relative to the light production induced by the buffer control (mean

+ s.e.m.; n=3 independent experiments). The Uniprot IDs of the 19 dCache_1-containing proteins are

provided, and the signal transduction protein families to which they belong are given in parentheses.

Phyletic distribution of the 19 dCache_1-containing proteins at the phylum level in prokaryotes is

shown.
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Supplementary Fig. 12 Multiple sequence alignment of the dCache_1-type LBDs of selected
proteins

A total of 18970 dCache_1 domains downloaded from the Pfam 32.0 database were aligned using
ClustalW embedded in MEGA7 software (Supplementary Data 3) and the alignment results of the LBDs
of PctA, PctB, PctC, TlpQ, KinD and rpHK1S-Z16 were extracted and presented. The conserved
residues corresponding to R126, W128, Y144, D146 and D173 of PctA are highlighted in yellow and

non-conserved residues in the five positions are highlighted in purple.
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Supplementary Fig. 13 SDS-PAGE gels of purified LBDs and LsrB used for in vitro Al-2 binding
assays

LsrB and dCACHE-type LBDs with an N-terminal Hiss tag purified by Ni?*-NTA affinity chromatography
were subjected to SDS-PAGE analysis before being used in in vitro Al-2 binding assays.
Representatives of three independent experiments with similar results are shown.
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Supplementary Fig. 14 SDS-PAGE gels of purified tag-free LBDs used for ITC experiments

The N-terminal Hise tags of dCache_1-type LBDs were cleaved off and the tag-free proteins were
subjected to SDS-PAGE analysis before being used in ITC experiments. Images shown are

representatives of three independent experiments with similar results.

15



Time (s) Time (s) Time (s)
2000 4000 6000 8000 2000 4000 6000 8000 2000 4000 6000 8000
T T T T T T T T T T T T
-1 —WWWWFW A A=
2+ 2 21
- < <
» ) »
3 34 3
2 - =
=3 = =
4 4 4
sl " borate-depleted products : g borate-depleted products+borate :
700 uM DPD/AI-2 : protein buffer borate-depleted protein buffer borate-depleted protein buffer+borate
- 0T - 0T - 0+
s S, c <
8 5l 8 51 8 51
o 7] o
L 2 2
£ 10 c 10 € o
b~ — —
,_° 51 F° 5L FO sk
° ° °
£ 20 g 20 € 20—
2 = e
X 251 X 25| x 25
| J } ] J Il Il | | | J Il J
1 )i ! | Ji | I I T 1 I | T
0 1 2 3 4 1 2 3 4 1 2 3 4
Molar ratio Molar ratio Molar ratio

Supplementary Fig. 15 ITC control experiments determining heats of dilution of ligands

In control experiments, protein buffer (a), borate-depleted protein buffer (b), or borate-depleted protein
buffer supplemented with 150 uM boric acid (¢) in the sample cell was titrated with 700 yM DPD/AI-2
(a), the products of the Pfs/LuxS reaction in a borate-depleted system (b), or the products of the
Pfs/LuxS reaction in a borate-depleted system supplemented with 150 uM boric acid (c) to obtain the
heat of dilution. Original titration data and integrated normalized values are shown in the upper and
lower plots, respectively. Data shown are one representative of three independent experiments with

similar results.
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Supplementary Fig. 16 SDS-PAGE gels of purified full-length PctA, KinD and rpHK1S-Z16

After inverted membrane extraction and further purification by Ni?*-NTA affinity chromatography,
membrane fractions containing full-length PctA (a), KinD (b) or rpHK1S-Z16 (c) were subjected to
SDS-PAGE analysis to examine the purity. Similar results were obtained in three independent

experiments.
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Supplementary Table 1. Bacterial strains and plasmids used in this study.

Strains and plasmids

Relevant characteristics*

Source

Strains

P. aeruginosa
PAO1
AmcpB
ActtP
AwspA
Apild
APA1251
AbdIA
Aaer
APA1608
APA1646
AmcpS
ActpH
APA2573
APA2562
AtlpQ
APA2788
APA2867
APA2920
APA4290
ApctC
ApctA
ApctB
APA4520
APA4633
ActpL
APA4915
AmcpK
ApctAAtpQ
B. subtilis
B. subtilis 168

R. palustris

R. palustris R1

S. meliloti
S. meliloti CCNWSX0020

Wild-type

mcpB deletion mutant in PAO1
cttP deletion mutant in PAO1
wspA deletion mutant in PAO1
pild deletion mutant in PAO1
PA1251 deletion mutant in PAO1
bdlA deletion mutant in PAO1
aer deletion mutant in PAO1
PA1608 deletion mutant in PAO1
PA1646 deletion mutant in PAO1
mcpS deletion mutant in PAO1
ctpH deletion mutant in PAO1
PA2573 deletion mutant in PAO1
PA2562 deletion mutant in PAO1
tipQ deletion mutant in PAO1
PA2788 deletion mutant in PAO1
PA2867 deletion mutant in PAO1
PA2920 deletion mutant in PAO1
PA4290 deletion mutant in PAO1
pctC deletion mutant in PAO1
pctA deletion mutant in PAO1
pctB deletion mutant in PAO1
PA4520 deletion mutant in PAO1
PA4633 deletion mutant in PAO1
ctpL deletion mutant in PAO1
PA4915 deletion mutant in PAO1
mcpK deletion mutant in PAO1
pctAltipQ double deletion mutant in PAO1

Wild-type

Wild-type

Wild-type
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Laboratory stock
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study

Laboratory stock

China General
Microbiological
Culture Collection
Center



S. oneidensis

S. oneidensis MR-1

V. parahaemolyticus
V. parahaemolyticus ATCC

17802

E. coli
BL21(DE3)
LuxS BL21(DE3)
XL1-Blue

TG1

S17-1

HCB721

V. harveyi

V. harveyi MM32
Plasmids
p34S-Gm
pK18mobsacB
pK18-AmcpB
pK18-ActtP
pK18-AwspA
pK18-ApilJ
pK18-APA1251
pK18-AbdIA
pK18-Aaer
pK18-APA1608
pK18-APA1646
pK18-AmcpS
pK18-ActpH
pK18-APA2573
pK18-APA2562
pK18-AtlpQ
pK18-APA2788
pK18-APA2867
pK18-APA2920
pK18-APA4290
pK18-ApctC
pK18-ApctA
pK18-ApctB
pK18-APA4520
pK18-APA4633
pK18-ActpL

Wild-type

Wild-type

Host for expression vector pET-28a

AluxS deletion mutant in E. coli BL21(DE3)
Host for expression vector pGEX-6P-1

Host for cloning

F-thi pro hsdR [RP4-2 Tc::Mu Km::Tn7 (Tp Sm)]

Host for expression of pctA of P .aeruginosa

luxN::cat luxS::Tn5kan

Gm resistant cassette carrying vector; Ap’, Gm'
sacB-based gene replacement vector; Km®
AmcpB::Gm in pK18mobsacB ; Km'", Gm"
ActtP::Gm in pK18mobsacB ; Km", Gm'
AwspA::Gm in pK18mobsacB ; Km', Gm'
Apild::Gm in pK18mobsacB ; Km", Gm"
APA1251::Gm in pK18mobsacB ; Km', Gm'
AbdIA::Gm in pK18mobsacB ; Km', Gm'
Aaer::Gm in pK18mobsacB ; Km', Gm'
APA1608::Gm in pK18mobsacB ; Km', Gm'
APA1646::Gm in pK18mobsacB ; Km", Gm'
AmcpS::Gm in pK18mobsacB ; Km', Gm'
ActpH::Gm in pK18mobsacB ; Km', Gm"
APA2573::Gm in pK18mobsacB ; Km", Gm'
APA2562::Gm in pK18mobsacB ; Km', Gm'
AtlpQ::Gm in pK18mobsacB ; Km", Gm'
APA2788::Gm in pK18mobsacB ; Km', Gm'
APA2867::Gm in pK18mobsacB ; Km', Gm'
APA2920::Gm in pK18mobsacB ; Km", Gm'
APA4290::Gm in pK18mobsacB ; Km', Gm'
ApctC::Gm in pK18mobsacB ; Km', Gm"
ApctA::Gm in pK18mobsacB ; Km", Gm'
ApctB::Gm in pK18mobsacB ; Km', Gm'
APA4520::Gm in pK18mobsacB ; Km'", Gm'
APA4633::Gm in pK18mobsacB ; Km', Gm'
ActpL::Gm in pK18mobsacB ; Km', Gm'
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Novagen
This study
Novagen
Stratagene
9
10

11

12
13
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study



pK18-APA4915 APA4915::Gm in pK18mobsacB ; Km', Gm' This study

pK18-AmcpK AmcpK::Gm in pK18mobsacB ; Km', Gm" This study
Shuttle vector containing lacl?-Ptac fragment for gene

PMEG032 expression; source of tetA gene cassette, Tc' 14

pMEG6032-pctA pctA cloned into pMEG032 for complementation This study
pME6032-tlpQ tipQ cloned into pME6032 for complementation This study
pMEG6032-pctB pMEG6032 expressing pctB This study
pME6032-mCherry pMEG6032 expressing mCherry This study
pET-28a Expression vector with N-terminal hexahistidine affinity tag, Km" Novagen
pET28a-pctA-LBD pET-28a expressing pctA-LBD This study
pET28a-pctB-LBD pET-28a expressing pctB-LBD This study
pET28a-pctC-LBD pET-28a expressing pctC-LBD This study
pET28a-tlpQ-LBD pET-28a expressing tlpQ-LBD This study
pET28a-mcpX-LBD pET-28a expressing mcpX-LBD This study
pET28a-soHK1S-Z6-LBD pET-28a expressing soHK1S-Z6-LBD This study
pET28a-vpHK1S-Z8-LBD pET-28a expressing vpHK1S-Z8-LBD This study
pET28a-kinD-LBD pET-28a expressing kinD-LBD This study
pET28a-rpHK1S-Z16-LBD pET-28a expressing rpHK1S-Z16-LBD This study
pET28a-tlp3-LBD pET-28a expressing tlp3-LBD This study
pET28a-IsrB pET-28a expressing IsrB This study
pET28a-pctA-LBDY'0'A pET-28a expressing pctA-LBDY01A This study
pET28a-pctA-LBDM11A pET-28a expressing pctA-LBDM!11A This study
pET28a-pctA-LBDY'21A pET-28a expressing pctA-LBDY'21A This study
pET28a-pctA-LBDR126A pET-28a expressing pctA-LBDR126A This study
pET28a-pctA-LBDW128A pET-28a expressing pctA-LBD"W128A This study
pET28a-pctA-LBDY44A pET-28a expressing pctA-LBDY'44A This study
pET28a-pctA-LBDP46A pET-28a expressing pctA-LBDP146A This study
pET28a-pctA-LBDATF pET-28a expressing pctA-LBDAM4TF This study
pET28a-pctA-LBDP173A pET-28a expressing pctA-LBDP173A This study
pET28a-pctB-LBDF'46P pET-28a expressing pctB-LBDE46P This study
pET28a-pctC-LBDF47Y pET-28a expressing pctC-LBDF47Y This study
pET28a-tipQ-LBDW192A pET-28a expressing tipQ-LBDW192A This study
pET28a-tlpQ-LBDY?08A pET-28a expressing tipQ-LBDY?%8A This study
pET28a-tipQ-LBDP?"0A pET-28a expressing tipQ-LBDP%10A This study
pET28a-tipQ-LBDP?3% pET-28a expressing tipQ-LBDPZ% This study
pET28a-cheR1 pET-28a expressing cheR1 This study
pET28a-Q87/U5-LBD pET-28a expressing Q87/U5-LBD This study
pET28a-Q8E8U9-LBD pET-28a expressing Q8E8U9-LBD This study
pET28a-Q92RJ4-LBD pET-28a expressing Q92RJ4-LBD This study
pET28a-USNCM7-LBD pET-28a expressing USNCM7-LBD This study
pET28a-A0A1TT1AUES-LBD  pET-28a expressing AOATT1AUES-LBD This study
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pET28a-A0ATW2D2X1-LBD  pET-28a expressing AOATW2D2X1-LBD This study
pET28a-Q7VH79-LBD pET-28a expressing Q7VH79-LBD This study
pET28a-A0ATM4VGK2-LBD pET-28a expressing AOATM4VGK2-LBD This study
pET28a-058227-LBD pET-28a expressing 058227-LBD This study
pET28a-Q2FMI7-LBD pET-28a expressing Q2FMI7-LBD This study
pET28a-A0ATM6VWS1-LBD pET-28a expressing AOATM6VWS1-LBD This study
pET28a-B5Y6A5-LBD pET-28a expressing B5Y6A5-LBD This study
pET28a-B7IDR3-LBD pET-28a expressing B7IDR3-LBD This study
pET28a-E3D158-LBD pET-28a expressing E3D158-LBD This study
pET28a-F5YRH9-LBD pET-28a expressing FSYRH9-LBD This study
pET28a-A0A1Y4AJF3-LBD pET-28a expressing AOA1Y4AJF3-LBD This study
pET28a-D5A0E1-LBD pET-28a expressing D5AOE1-LBD This study
pET28a-A0ATM6GWES-LBD pET-28a expressing AOATM6GWES-LBD This study
pET28a-A0A1G0Y9B2-LBD  pET-28a expressing AOA1G0Y9B2-LBD This study
pGEX-6P-1 Expression vector with N-terminal GST tag, Amp" Novagen
pGEX-6P-1-pfs pGEX-6P-1 expressing pfs This study
pGEX-6P-1-luxS pGEX-6P-1 expressing luxS This study
pHSe5 the E. coli expression plasmid pHSe5, Ap" 10

pHSe5-pctA-hiss pHSe5 expressing pctA with a C-terminal Hiss tag This study
pHSe5-kinD-hiss pHSe5 expressing kinD with a C-terminal Hise tag This study
pHSe5-rpHK1S-Z16-hiss pHSe5 expressing roHK1S-Z16 with a C-terminal Hise tag This study
pCas Crispr-Cas9 system plasmid used for in-frame deletion, Km' 15

pTargetF CRISPR-Cas9 system plasmid used for in-frame deletion, Sp" 15

oTargetF1 pTargetF with the spectinomycin resistance gene replaced by a 16

chloramphenicol resistance gene, Cm’
pTargetF1-AluxS pTargetF1 derivative for /JuxS deletion in E. coli BL21(DE3) This study

*Tc', Gm', Km', Cm", Sp" and Ap' represent resistance to tetracycline, gentamicin, kanamycin,
chloramphenicol, spectinomycin and ampicillin, respectively.
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Supplementary Table 2. Primers used in this study.

Primers 5’-3’ sequence*
Gm-F CCCAAGCTTTTGACATAAGCCTGTTCGG To generate the
gentamicin resistance
Gm-R CCCAAGCTTTTAGGTGGCGGTACTTGG cassette
GGAAACAGCTATGACCATGATTACGAATTCAATTTCCGCCGCGTG
AmcpB-up-F
GAG
AmcpB-up-R GCCCGCAGGCTGTCGTAGA To generate
AmcpB-down-F TCTACGACAGCCTGCGGGCGGTGTTCAGGCTGGACACTCCG pK18-AmcpB
GCATGCCTGCAGGTCGACTCTAGAGGATCCCACCAGTTGCCGCA
AmcpB-down-R
GTTCCTC
GGAAACAGCTATGACCATGATTACGAATTCCCCACCTACCTCCGC
ActtP-up-F
GACAA
ActtP-up-R TGCGGGTTGGCATTCGCTA To generate
ActtP-down-F TAGCGAATGCCAACCCGCAGGAATGGCCCGAACGGGT pK18-ActtP
GCATGCCTGCAGGTCGACTCTAGAGGATCCTCATATCCTGGGGC
ActtP-down-R
ATGGGAC
GGAAACAGCTATGACCATGATTACGAATTCATCGCCATCATCTTC
AwspA-up-F
GCTCTG
AwspA-up-R AGTTGTCGGTCCACGAACTGC To generate
AwspA-down-F GCAGTTCGTGGACCGACAACTAGATGGTCAACGAGGGTATGCAG pK18-AwspA
GCATGCCTGCAGGTCGACTCTAGAGGATCCTCGTTCATGCCGTC
AwspA-down-R
CCCTC
GGAAACAGCTATGACCATGATTACGAATTCATGGGCGGGCGGTT
ApilJ-up-F
CTTC
Apild-up-R CAGGATGTTCCAGCGTTTCTCG To generate
ApilJ-down-F CGAGAAACGCTGGAACATCCTGCCATCCAGACCGACACCAACG pK18-ApilJ
GCATGCCTGCAGGTCGACTCTAGAGGATCCCACATCGCCAGCGA
ApilJ-down-R
GTAGGGTT
GGAAACAGCTATGACCATGATTACGAATTCCGGCGTCGGCGGAT
APA1251-up-F
ACC
APA1251-up-R CCTCGTCCATCCGTTGTTCCTG To generate

APA1251-down-F

APA1251-down-R

AbdlA-up-F

AbdIA-up-R
AbdIA-down-F

AbdIA-down-R

Aaer-up-F

CAGGAACAACGGATGGACGAGGGCCAACGACCTCAAGGGCAT
GCATGCCTGCAGGTCGACTCTAGAGGATCCGGGACGCCCATGCC
GATT
GGAAACAGCTATGACCATGATTACGAATTCCCAATCCTGCGGTAT
TCAACG

GGCGTACTTGACCACCTTGAGC
GCTCAAGGTGGTCAAGTACGCCCGCCGAGCAGACCAACCT
GCATGCCTGCAGGTCGACTCTAGAGGATCCGGTGCAGAGCCCCT
ACGAACT
GGAAACAGCTATGACCATGATTACGAATTCCATGCCGCTCAGCGT
GGAA
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pK18-APA1251

To generate

pK18-AbdlA

To generate
pK18-Aaer



Aaer-up-R

Aaer-down-F

Aaer-down-R

APA1608-up-F

APA1608-up-R
APA1608-down-F

APA1608-down-R

APA1646-up-F

APA1646-up-R
APA1646-down-F

APA1646-down-R

AmcpS-up-F

AmcpS-up-R
AmcpS-down-F

AmcpS-down-R

ActpH-up-F

ActpH-up-R
ActpH-down-F

ActpH-down-R

APA2573-up-F

APA2573-up-R
APA2573-down-F

APA2573-down-R

APA2562-up-F

APA2562-up-R
APA2562-down-F

APA2562-down-R

AtlpQ-up-F

AtlpQ-up-R
AtlpQ-down-F

TCGTAGATCGGCGTGACATAGGC
GCCTATGTCACGCCGATCTACGACACCATCTGATCGCCAAGTTGC
GCATGCCTGCAGGTCGACTCTAGAGGATCCCCTGGGGCACAGCC
TCTATCATAT
GGAAACAGCTATGACCATGATTACGAATTCAACACCCACGGCACC
TCCAC

AGGAAGCGTTTGCTGCTGTCG
CGACAGCAGCAAACGCTTCCTCCGCCAGCCAGGAACTGTC
GCATGCCTGCAGGTCGACTCTAGAGGATCCGCGTGCGGTAGGG
CGAATAA
GGAAACAGCTATGACCATGATTACGAATTCCGACGAGCGCCATGT
GGAT

AGCAGGACCAGGGTAAAACCGA
TCGGTTTTACCCTGGTCCTGCTCGCGAGGTGGCCGATCAG
GCATGCCTGCAGGTCGACTCTAGAGGATCCGGGCCTGATCGACG
TGCAG
GGAAACAGCTATGACCATGATTACGAATTCAAGCCACCGATGCTG
CCGTT

CCGATGGTGCTTGCCGACC
GGTCGGCAAGCACCATCGGGTGGTCACCGAGAACGTCAAGC
GCATGCCTGCAGGTCGACTCTAGAGGATCCGGCAAGGCGTCTTC
CACAGC
GGAAACAGCTATGACCATGATTACGAATTCAGGCGACCTACAACC
GTCTGC

CATGGAACGCCTCGATGGATT
AATCCATCGAGGCGTTCCATGTCCCGCAACCTCACGGAAAT
GCATGCCTGCAGGTCGACTCTAGAGGATCCTGGTCGTGAGCCTG
TCCCTGAT
GGAAACAGCTATGACCATGATTACGAATTCGTTTCGGCCAGTCGG
TCTACCA

ATGTCGCCTTCCATGTGGTTGC
GCAACCACATGGAAGGCGACATAGCGTTCGCAGCAGAACACCC
GCATGCCTGCAGGTCGACTCTAGAGGATCCTCGCCCTCGGACCT
GCTCTATC
GGAAACAGCTATGACCATGATTACGAATTCTTTCGTGGTCTTCTC
GCTGTCC

GCTCGCGGGTATCCTTGACTT
AAGTCAAGGATACCCGCGAGCGGAGATCAACCGCAGCGTGC
GCATGCCTGCAGGTCGACTCTAGAGGATCCTGATGCCGAAGCTG
ATGACGAA
GGAAACAGCTATGACCATGATTACGAATTCGGATACCGCCACGCA
GAGC

GGAAGGCATCCATGAAATAGCG

CGCTATTTCATGGATGCCTTCCCATCGCCGAGCAGACCAAC
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To generate
pK18-APA1608

To generate
pK18-APA1646

To generate
pK18-AmcpS

To generate
pK18-ActpH

To generate
pK18-APA2573

To generate
pK18-APA2562

To generate
pK18-AtlpQ



AtlpQ-down-R

APA2788-up-F

APA2788-up-R
APA2788-down-F

APA2788-down-R

APA2867-up-F

APA2867-up-R
APA2867-down-F

APA2867-down-R

APA2920-up-F

APA2920-up-R
APA2920-down-F

APA2920-down-R

APA4290-up-F

APA4290-up-R
APA4290-down-F

APA4290-down-R

ApctC-up-F

ApctC-up-R
ApctC-down-F

ApctC-down-R

ApctA-up-F

ApctA-up-R
ApctA-down-F

ApctA-down-R

ApctB-up-F
ApctB-up-R
ApctB-down-F

ApctB-down-R

GCATGCCTGCAGGTCGACTCTAGAGGATCCGGTGTTCCTGTTGG
GCGAGT
GGAAACAGCTATGACCATGATTACGAATTCGGTTGTCCTGCTCGC
TCTGCA
GCTCAGGTACAACGCCACCGA
TCGGTGGCGTTGTACCTGAGCGTCGCCACGGTGGAAGAACTG
GCATGCCTGCAGGTCGACTCTAGAGGATCCCACCACGCTGAACT
GGACCCT
GGAAACAGCTATGACCATGATTACGAATTCCGACCTGCACATCGG
CATCAC
CGGATCAGCAGTTGCGAGGC
GCCTCGCAACTGCTGATCCGCGCAGATGCGTGAAAGCAACAC
GCATGCCTGCAGGTCGACTCTAGAGGATCCAGGCAGCCCCAGG
CAACAG
GGAAACAGCTATGACCATGATTACGAATTCTTTCGCCATCGGCCC
G
GTTTTCCGCGTGATCGTTCCT
AGGAACGATCACGCGGAAAACCGACGAAATCGCCCGCA
GCATGCCTGCAGGTCGACTCTAGAGGATCC
CACCCGTGCCGCTTCCA
GGAAACAGCTATGACCATGATTACGAATTCGGCGGCATAAAGCGT
CACTTC
CTGGCTGGTGTTATGGGACAGG
CCTGTCCCATAACACCAGCCAGAGCAAGCGCCTGTTCAACGAC
GCATGCCTGCAGGTCGACTCTAGAGGATCC
CTCACCCTGTTCGCCGTGCT
GGAAACAGCTATGACCATGATTACGAATTCGCGTCTCGCTGTCCG
TGTCA
CGGTCAGGGTGCCGATTTCC
GGAAATCGGCACCCTGACCGGGCGAGATCGACAGCATGAAC
GCATGCCTGCAGGTCGACTCTAGAGGATCCCACCGCCAAGGAGC
AGAAATC
GGAAACAGCTATGACCATGATTACGAATTCGCAGCGGGCCCATC
TCGCTGAT
TCCGGGCTGTGGTCGCGGG
CCCGCGACCACAGCCCGGAGATCGACGGGATGAACCAGTC
GCATGCCTGCAGGTCGACTCTAGAGGATCCCCGAATGGCTGGCC
GCCCTG
GGAAACAGCTATGACCATGATTACGAATTCATCCAACTGGGGCTG
TTCACGA
TGTCCTTGTCCACCGAGATGCC
GGCATCTCGGTGGACAAGGACATGGACATCACCGAGATC
AACACC
GCATGCCTGCAGGTCGACTCTAGAGGATCCGGCAGGTCGGAGT
24

To generate
pK18-APA2788

To generate
pK18-APA2867

To generate
pK18-APA2920

To generate
pK18-APA4290

To generate
pK18-ApctC

To generate
pK18-ApctA

To generate
pK18-ApctB



APA4520-up-F

APA4520-up-R
APA4520-down-F

APA4520-down-R

APA4633-up-F
APA4633-up-R

APA4633-down-F

APA4633-down-R

ActpL-up-F

ActpL-up-R
ActpL-down-F

ActpL-down-R

APA4915-up-F

APA4915-up-R
APA4915-down-F

APA4915-down-R

AmcpK-up-F

AmcpK-up-R
AmcpK-down-F

AmcpK-down-R

CpctA-F

CpctA-R

CtlpQ-F

CtipQ-R

CpctB-F

CpctB-R

GGTAGAAGC
GGAAACAGCTATGACCATGATTACGAATTCGCTTCTTCGCGGTGA
TCTTCTG

TCTGCAACAGATCGTTGAGGGA
TCCCTCAACGATCTGTTGCAGATGCAGCAGGCACTGGAGAATAT
GCATGCCTGCAGGTCGACTCTAGAGGATCCGCAGTCGGTCAGTT
GGTCGTAG
GGAAACAGCTATGACCATGATTACGAATTCGGACCGCAGTTGGC
GTTGA

CGTCAGCGGATACTCCAACTCG
CGAGTTGGAGTATCCGCTGACGCCACCGAAGAAATCCAGAGCAT
G
GCATGCCTGCAGGTCGACTCTAGAGGATCCATGTTCCGCGAGGC
GTTCC
GGAAACAGCTATGACCATGATTACGAATTCAGCCTGACCGGCCT
GTACAACC

CGGCGGTAGCTCCGGCAA
TTGCCGGAGCTACCGCCGCGATCCATACCATCGGCGTGAT
GCATGCCTGCAGGTCGACTCTAGAGGATCCCCGGCGAGGAAGAA
GAACAGC
GGAAACAGCTATGACCATGATTACGAATTCGCGAACAACTGGTGG
CGGT

TTGAGCTGGCTGATGGGCTTC
GAAGCCCATCAGCCAGCTCAACCACGGCGACGGAAGAACA
GCATGCCTGCAGGTCGACTCTAGAGGATCCGCTGGTCGCTGAGC
GTGTTCTA
GGAAACAGCTATGACCATGATTACGAATTCCTTCTGGCAGACCCC
GTTCCT

GTTCCATCAGGCTGGCGACTT
AAGTCGCCAGCCTGATGGAACACAGCATCACCCGCACCGT
GCATGCCTGCAGGTCGACTCTAGAGGATCCGGCGCAGTTCTTCG
ACAATCC

GATAACAATTTCACACAGGAAACAGAATTC
ATGATCAAAAGTCTGAAGTTCAGCCA
CTGATCCGCTAGTCCGAGGCCTCGAGATCTTCAGATCTTGAAGCT
GTCCACCA

GATAACAATTTCACACAGGAAACAGAATTC
ATGTTCCTTCGCCGCCTGT
CTGATCCGCTAGTCCGAGGCCTCGAGATCTTCAGGCCTTGAACT
GTTCCATC

GATAACAATTTCACACAGGAAACAGAATTC
ATGATCAAAAGTCTCAAGTTCAGCC
CTCACTGATCCGCTAGTCCGAGGCCTCGAG
TCAGATCTTGAAGCTGTCCACCA
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To generate
pK18-APA4520

To generate
pK18-APA4633

To generate
pK18-ActpL

To generate
pK18-APA4915

To generate
pK18-AmcpK

To generate
pME6032-pctA

To generate
pMEG6032-tlpQ

To generate
pME6032-pctB



pctA-LBD-F

pctA-LBD-R

pctB-LBD-F

pctB-LBD-R

pctC-LBD-F

pctC-LBD-R

tihQ-LBD-F
tihQ-LBD-R

mcpX-LBD-F

mcpX-LBD-R

SOHK1S-Z6-LBD-F

SOHK1S-Z6-LBD-R

vpHK1S-Z8-LBD-F

vpHK1S-Z8-LBD-R

kinD-LBD-F

kinD-LBD-R

rpHK1S-Z16-LBD-F

rpHK1S-Z16-LBD-R

IsrB-F

IsrB-R

cheR1-F

cheR1-R
pctA-F

pctA-hise-R

ACTGGTGGACAGCAAATGGGTCGCGGATCCAACGATTACCTGCA
GCGCAA
GTGGTGGTGCTCGAGTGCGGCCGCAAGCTT
TCAGGCCGAGACGCGGAACT
ACTGGTGGACAGCAAATGGGTCGCGGATCC
AACGACTCCCTGCAGCGTG
GTGGTGGTGCTCGAGTGCGGCCGCAAGCTT
TCACGAGGTACGCAGCTTGGTGA
ACTGGTGGACAGCAAATGGGTCGCGGATCC
AACGATTACCGACAGCGCG
GTGGTGGTGCTCGAGTGCGGCCGCAAGCTT
TCACGCCGAAGTGCGGAATT
GGAAGATCTATGCTCGACGAATCGGCGCGCCTG
CCCAAGCTTTCACAGGGCCGGGCCGAGCAGG
ACTGGTGGACAGCAAATGGGTCGCGGATCCCTCATCTCCCAGAC
GCAG
GTGGTGGTGCTCGAGTGCGGCCGCAAGCTTTCAGCCTTCGCCGT
CGTAT
ACTGGTGGACAGCAAATGGGTCGCGGATCCATTGAGAAACGGCT
TTATGAGAATCT
GTGGTGGTGCTCGAGTGCGGCCGCAAGCTTTCACACAACTACAC
GCCATTTTAGCTTC
ACTGGTGGACAGCAAATGGGTCGCGGATCCGAAAACACCGCCAA
AGAAG
GTGGTGGTGCTCGAGTGCGGCCGCAAGCTTTCAGATGAGATGCA
AAGGCTCG
ACTGGTGGACAGCAAATGGGTCGCGGATCCATAGCTGCAGAACA
TAAACAAGAAG
GTGGTGGTGCTCGAGTGCGGCCGCAAGCTTTCAGCTGACAGGTT
TCTGATCCTCT
ACTGGTGGACAGCAAATGGGTCGCGGATCCAAGGGCTACGACTC
GCACAAG
GTGGTGGTGCTCGAGTGCGGCCGCAAGCTTTCAGTCGGAACGCA
CCGCCTC
ACTGGTGGACAGCAAATGGGTCGCGGATCCGCAGAGCGTATTGC
ATTTATTC
GTGGTGGTGCTCGAGTGCGGCCGCAAGCTTTCAGAAATCGTATT
TGCCGA
ACTGGTGGACAGCAAATGGGTCGCGGATCCGTGTCGGCAGCTAA
TGCGG
GTGCTCGAGTGCGGCCGCAAGCTTGTCGACCTACTTGGCCCGGT
AGATGATG
GATCGGATCCATGATCAAAAGTCTGAAGTTCAGC
GATCAAGCTTTCAATGGTGATGGTGATGATGGATCTTGAAGCTGT
CCAC
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To generate
pET28a-pctA-LBD

To generate
pET28a-pctB-LBD

To generate
pET28a-pctC-LBD

To generate
pET28a-tipQ-LBD

To generate
pET28a-mcpX-LBD

To generate
pET28a-soHK1S-Z6
-LBD

To generate
pET28a-vpHK1S-Z8
-LBD

To generate
pET28a-kinD-LBD

To generate
pET28a-rpHK1S-Z16
-LBD

To generate
pET28a-IsrB

To generate
pET28a-cheR1

To generate
pHSe5-pctA-hiss



kinD-F
kinD-hise-R

roHK1S-Z16-F

roHK1S-Z16-hise-R

Y101A-up-F
Y101A-up-R
Y101A-down-F
Y101A-down-R
M111A-up-F
M111A-up-R
M111A-down-F
M111A-down-R
Y121A-up-F
Y121A-up-R
Y121A-down-F
Y121A-down-R
R126A-up-F
R126A-up-R
R126A-down-F
R126A-down-R
W128A-up-F
W128A-up-R
W128A-down-F
W128A-down-R
Y144A-up-F
Y144A-up-R
Y144A-down-F
Y144A-down-R
D146A-up-F
D146A-up-R
D146A-down-F
D146A-down-R
A147F-up-F
A147F-up-R
A147F-down-F
A147F-down-R
D173A-up-F
D173A-up-R
D173A-down-F
D173A-down-R

CGCGGATCCATGTTGGAGCGATGCAAAT
CCCAAGCTTCTAATGGTGATGGTGATGATGTGATGCGGATACGG
GG

CGCGGATCCATGCCCCCTCGCCCTCTC
CCCAAGCTTCTAATGGTGATGGTGATGATGCGAGGTGGCGTCGG
CT

GCTTGCGACATCCATTCATCCT
GGTGAAGACGCCGTCCTGCTGGCCGAGGGCGGTGAAG
CTTCACCGCCCTCGGCCAGCAGGACGGCGTCTTCACC
TGTTGGTGCGGTTGGACTGC
AAGGATTCGGCGAGGTGCTG
GCCGGCATCGGGCTGTCCGGACGCGCGGTGAAGA
TCTTCACCGCGCGTCCGGACAGCCCGATGCCGGC
TGTTGGTGCGGTTGGACTGCT
CGCTTGCGACATCCATTCATC
GTCCTTGTACCAGGGCCGGCTGCGCGGATCGGCG
CGCCGATCCGCGCAGCCGGCCCTGGTACAAGGAC
GACGCTGTTGGTGCGGTTG
ACATCCATTCATCCTCGGGACTAA
CCGGCCGCCACGGCGTCCTTGTACCAGGGCGCG
CGCGCCCTGGTACAAGGACGCCGTGGCGGCCGG
GACGCTGTTGGTGCGGTTG
GCTTGCGACATCCATTCATCCT
CCGCCGGCCGCCACGGCGTCCTTGTACGCG
CGCGTACAAGGACGCCGTGGCGGCCGGLGG
ATGTTCACCGTGCGGCTGT
GCTTGCGACATCCATTCATCCT
CCTGGGTGGCGGCGTCGACGGCGGGTTCGGTCA
TGACCGAACCCGCCGTCGACGCCGCCACCCAGG
GCTGTTGGTGCGGTTGGACT
GAAGGATTCGGCGAGGTGCT
CGGTGATGATCAATTCCTGGGTGGCGGCGGCGACGTAG
TACGTCGCCGCCGCCACCCAGGAATTGATCATCACCG
GCTGTTGGTGCGGTTGGACT
CCATTCATCCTCGGGACTAAAGC
CGGTGATGATCAATTCCTGGGTGGCGAAGTCGACGTAGGGTTCG
CGAACCCTACGTCGACTTCGCCACCCAGGAATTGATCATCACCG
TGTTGGTGCGGTTGGACTGCT
GCTTGCGACATCCATTCATCCT
ATTGATGATCTGCACCAGGGTCTTCAGGCTGAGGGCGCCG
CGGCGCCCTCAGCCTGAAGACCCTGGTGCAGATCATCAAT

GACGCTGTTGGTGCGGTTG
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To generate
pHSe5-kinD-hiss

To generate
pHSe5-rpHK1S-Z16
-hiss

To generate
PCtA-LBDY101A

To generate
pctA-LBDM1A

To generate
PCtA-LBDY121A

To generate
PCtA-LBDR126A

To generate
PCtA-LBDW128A

To generate
PCtA-LBDY44A

To generate
PCtA-LBDP146A

To generate
pctA-LBDAMTF

To generate
PCtA-LBDP173A



E146D-up-F
E146D-up-R
E146D-down-F
E146D-down-R
F147Y-up-F
F147Y-up-R
F147Y-down-F
F147Y-down-R
W192A-up-F
W192A-up-R
W192A-down-F
W192A-down-R
Y208A-up-F
Y208A-up-R
Y208A-down-F
Y208A-down-R
D210A-up-F
D210A-up-R
D210A-down-F
D210A-down-R
D239A-up-F
D239A-up-R
D239A-down-F
D239A-down-R

pfs-F

pfs-R

luxS-F

luxS-R

AluxS-sg20-F

AluxS-sg20-R
AluxS-up-F
AluxS-up-R
AluxS-down-F
AluxS-down-R

Q871U5-LBD-F

Q87IU5-LBD-R

AACGACTCCCTGCAGCGTG
CAGCTCGTGGATGGCCGGATCCATGTAGGGTTCGGTGAG
CTCACCGAACCCTACATGGATCCGGCCATCCACGAGCTG
CGAGGTACGCAGCTTGGTGA

AACGATTACCGACAGCGCGA
CGAGGATCTGCTCGCCGGTACCGGCATCGACGTAAGGTTCG
CGAACCTTACGTCGATGCCGGTACCGGCGAGCAGATCCTCG
CGAAGTGCGGAATTCGCTGAG

GCCTGTCCATCCAATGGAAGAT
GCAGGGTTGCCCGCTTTCCTTCGGGCAGGTGTACGC
GCGTACACCTGCCCGAAGGAAAGCGGGCAACCCTGC
CGGCAGACGCTGGGTCAG

GCCGCCTGTCCATCCAAT
AGCAGTTGGCGTTCGCCGACCTTGTCGAAGGCAGGATC
GATCCTGCCTTCGACAAGGTCGGCGAACGCCAACTGCT
GTCGCGCAGCATGTGGG

CCAATGGAAGATCACCCTGCT
ATGCTGGTCATCAGCAGTTGGCGTTCGCCGACCTTGGC
GCCAAGGTCGGCGAACGCCAACTGCTGATGACCAGCAT
GGCAGACGCTGGGTCAGG

GGAAGATCACCCTGCTGGCA
GGTTGCTCAGGTTGATGGCCTTCGCTGAGCGCCTGCA
GGCCATCAACCTGAGCAACCTGCAGGCGCTCAGCGAA
CGGCAGACGCTGGGTCAG
GAAGTTCTGTTCCAGGGGCCCCTGGGATCCATGAAAATCGGCAT
CATTG
GTCAGTCACGATGCGGCCGCTCGAGTCGACTTAGCCATGTGCCA
GTTTCT
GAAGTTCTGTTCCAGGGGCCCCTGGGATCCATGCCGTTGTTAGA
TAGCTTC
GTCAGTCACGATGCGGCCGCTCGAGTCGACCTAGATGTGCAGTT
CCTGCA
CTCCTAGGTATAATACTAGTGGTTTTTATATGAGTCTGATGTTTTA
GAGCTAGAAATAGC

CTCAAAAAAAGCACCGACTCGG
CCGAGTCGGTGCTTTTTTTGAGATCTGACTTTCTCTGCCCGTA
TGAAGCTATCTAACAACGGCA
TGCCGTTGTTAGATAGCTTCACTGCCGAAAGAGAAGTTGC
ACGCGTCGACACGCTGGCGGGGTCT
ACTGGTGGACAGCAAATGGGTCGCGGATCCTCTCAAACTCAGGA
GCACATCAATT
GTGCTCGAGTGCGGCCGCAAGCTTGTCGACTCAGATTGCGCCCA
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To generate
pctB-LBDFE146D

To generate
pctC-LBDF47Y

To generate
tipQ-LBDW192A

To generate
tihQ-LBDY?08A

To generate
tlpQ-LBDP210A

To generate
tlp Q_LBDD239A

To generate
pGEX-6P-1-pfs

To generate
pGEX-6P-1-luxS

To generate
pTargetF1-AluxS

To generate
pET28a-Q87IU5-LBD



CGTACCAG

ACTGGTGGACAGCAAATGGGTCGCGGATCCTCATTGTTGCTGCA
Q8E8U9-LBD-F

AAATAGTTTAG
To generate
GTGCTCGAGTGCGGCCGCAAGCTTGTCGACTCACACTATCACCA
Q8E8U9-LBD-R pET28a-Q8E8U9-LBD
GTTCCCAATCG
ACTGGTGGACAGCAAATGGGTCGCGGATCCGCCACGACCACGAA
Q92RJ4-LBD-F
AGCAG To generate
GTGCTCGAGTGCGGCCGCAAGCTTGTCGACTCACGCGAAGCCG pET28a-Q92RJ4-LBD
Q92RJ4-LBD-R
ACATACCAT

*Underlined sites indicate restriction enzyme cutting sites added for cloning.
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