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Autoinducer-2 regulates the chemotaxis and biofilm
formation of Pseudomonas putida KT2440 by the
methyl-accepting chemotaxis protein McpU

XIE Laigong, ZHAO Wenjin, ZHANG Lei
College of Life Sciences, Northwest A&F University, Yangling 712100, Shaanxi, China

Abstract: Autoinducer-2 (AI-2),

Gram-positive bacteria, can mediate intraspecific and interspecific communication and regulate a

[Background] ubiquitous in Gram-negative bacteria and
variety of physiological processes. However, whether Pseudomonas putida KT2440 can sense Al-2
signal has not been reported yet. [Objective] To explore the chemotactic receptor mediating the
chemotaxis of KT2440 to Al-2, and to detect the regulatory role of AI-2 in the biofilm formation of
KT2440. [Methods] Firstly, soft agar plate assay and quantitative capillary assay were employed to
detect the chemotactic response of KT2440 to AI-2. Then, the ligand binding domain (LBD) of the
methyl-accepting chemotaxis protein McpU which had a high homology with that of the known AI-2
receptor TlpQ in Pseudomonas aeruginosa was expressed and purified. Vibrio harveyi MM32
bioluminescence and isothermal titration calorimetry (ITC) were adopted to detect the interaction
between McpU-LBD and AI-2. Soft agar assay and quantitative capillary assay were carried out to
evaluate the chemotaxis of the mcpU knockout strain (AmcpU) to Al-2. The effect of AI-2 on the
biofilm formation of KT2440 and AmcpU was detected by crystal violet staining. [Results] KT2440
exhibited chemotaxis to AI-2. The bioluminescence and ITC assays showed that AI-2 bound to
McpU-LBD with high affinity. The chemotaxis of KT2440 to AI-2 was mediated by McpU, and AI-2
significantly enhanced the biofilm formation in KT2440 via its receptor McpU (P<0.05). [Conclusion]
McpU mediates the chemotaxis of P. putida KT2440 to AI-2, and AI-2 significantly enhances the
biofilm formation of P. putida KT2440 by engaging McpU.

Keywords: Pseudomonas putida KT2440; methyl-accepting chemotaxis protein; autoinducer-2 (AI-2);
chemotaxis; biofilm

HEAA )Y (quorum sensing, QS) &R 4H R 1
s BEVRE AN P AR FR S — R UL, BB
21 A 1) 1) 368 TR EL R 40 R PR B3 0y M v e 5
FAEAM, i 555 autoinducer-2 (AI-2)4- S
QS ARG IZAFAE T 5 22 [RBAPE AN 24 R FH
T, BERSA - AR N AFP R TR, R
WM AR, BlanAEYIRRRIE R, B A
PR, xS BRGNS R A
PR i 53 ff IS W0 5 T B 4,5- — 38 3 -2,3- 135 — il
(4,5-dihydroxy-2,3-pentanedione, DPD), DPD §E

g A E BB AL-2P), AL-2 A — N BA—1
FE01, ME Al DPD M &4k i A e
RIAPIRA Y 205 38 A D 32 AR R 85
) AL-2, 4 AL-2 RYUCBEE S BIMER, oo
QS R4, JAVANE M LR Fk MBHAL T AT, 12
AR IR E AN E 3 R AL-2 24K (1) U7
FEFIRIE P LuxP™; (2) ERIGFTE . YIT]IR
PR S5 1 B LA SRR TR R . 2T TR IR B R
BB gk R IR LsrBY) 5 (3) AL 57 4
SEMF dCACHE Z5HI s =28 AT-2 21K,
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LuxP 5 AL-2 2555 , REAE IR A% ke 20 2 IR B
fitf LuxQ AOTEME. BlJS LuxPQ JLIRIEVBERRILIS
SIS, DT 2 A T AR R ik
PrALN AT T A, i LsrB 2541804 ABC
iz 2504 AL-2 LA . dCACHE 45H43k
POZAEAE TR, JHAAE Tl R o
dCache 1 F% & dCACHE F ki K+ 5%,
JFZAEY TP 22 5E SRS E D REAA
dCache 1 #5Hyisl, A4 W Ik @bz ik E A
(methyl- accepting chemotaxis proteins, MCPs),
2H % % P4 i (histidine kinases, HKs). c-di-GMP
A B AN B B2 18 B (c-di-GMP synthases and
phosphodiesterases, CSPs), %ﬁ@ﬁ@?@fi%(serine
SPs) . 22 i 1R / 75 A R P
(serine/threonine kinases, STKs). iRl
IR ¥k i (adenylate/guanylate cyclases, ACs/GCs)
SRR Ui dCache 1 S5 HAIRIE L2 AP E
A2 ZAK, K] AL-2 J&— 2 EZLE i) X
WA SR E

TE BRI, MR B mX A B A KA
st () I3 ) SRAE B T hm B B B A KA
FHYIT, XFAT AR R AT R At . an
T AE % 1) FH B A 1) A A1) 3 H AR R A A7 R 3R

phosphatases ,

BB, DAMHREEE N AR AL, XK
A S A2 AR P 4 T v e w L
bR Rz, TEAE 2 TR b A1 H
BAER L ALHESMIE TS Y Py 0 5 i RN PN 2 A
fifi c-di-GMP K-35 45117,

VBN H TS T S o i g o . AR
PR 5T fc R 3B 10 ) B B L TR, R LB A
KT2440 8% )12 W FH FRFE A SIG B
Bl . A . AP HES AT
PR Ay U A 9% & B B T K T2440
X AL2 BAT R et @ A s B o i R I
TR BRI KT2440 1Y 5Lk iafb =2 1k 1
McpU HA dCache_1 £k 3aim HLH: 5 i 4l
JIf T L 1 AL-2 3244 T1pQU LA v B [ Yk .
AHFFE N AR PR KT2440 H McpU 4+
Xt AL-2 WAE R EETT b, JEA AL-2
55182 MepU X% B AE W0 T8 B 14 5 0

WL

1.1 w3
1.1.1 SKIHEXEK. RAKE3Y

S R AR TR RE LR 1, RS9
TEWER 2,

References or sources

F1 KW AERARRA
Table 1  Strains and plasmids used in this study
Strains and plasmids Relevant characteristics
Strains
Pseudomonas putida KT2440 Wild-type; Chl
E. coli TG1 Host for cloning
E. coli S17-1

E. coli BL21(DE3)

F~ thi pro hsdR [RP4-2 Tc::Mu Km::Tn7 (Tp Sm)]
Host for expression vector pET-28a

Laboratory stock
Laboratory stock
Laboratory stock
Laboratory stock

E. coli BL21(DE3) lacking [uxS AluxS deletion mutant in E. coli BL21(DE3) [10]
V. harveyi MM32 lacking luxN and luxS  [uxN::cat luxS::TnSkan [19]
Plasmids
pET-28a Expression vector with N-terminal hexahistidine affinity Laboratory stock
tag; Kan'
pK18mobsacB sacB-based gene replacement vector; Kan" Laboratory stock
pBBRIMCS-5 Rep Bordetella, lacZ, Gm' Laboratory stock

pBBRIMCS-5-mcpU

pBBRIMCS-5 expressing mcpU

This study

Kan: kanamycin; Chl: chloramphenicol; Gm: gentamicin.
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F2 KERTASIY
Table 2 Primers used in this study

Primers names Sequences (5'—3")

Purposes

F ACTGGTGGACAGCAAATGGGTCGCGGA
TCCACCCAGGCCCATCGCAGC

R GTGGTGGTGCTCGAGTGCGGCCGCAAG
CTTTCAGTTGGCGTTCTGGTTATGGGCA

UP-F AGGAAACAGCTATGACATGATTACGAAT
TCGACCATCCTGTGCTTCTCGTTCCT

UP-R CCTCCACCGAAACCTGCGTGGAGGCGA
CGCAGCGGCAT

Down-F ATGCCGCTGCGTCGCCTCCACGCAGGTT
TCGGTGGAGG

Down-R GCATGCCTGCAGGTCGACTCTAGAGGAT
CCGACGGCGATGGTCACACAGGT

C-F TCACTAAAGGGAACAAAAGCTGGGTAC
CGATGCCGCTGCGTCGCCTCT

C-R GTGGCGGCCGCTCTAGAACTAGTGGATC

CCTAGACGCGAAACTGCTCCATCAGC

Forward primer to clone mcpU-LBD into pET-28a
Reverse primer to clone mcpU-LBD into pET-28a

To amplify the upstream homologous arm of mcpU from strain
KT2440 for fusion

To amplify the upstream homologous arm of mcpU from strain
KT2440 for fusion

To amplify the downstream homologous arm of mcpU from
strain KT2440 for fusion

To amplify the downstream homologous arm of mcpU from
strain KT2440 for fusion

Forward primer to clone mcpU into pPBBR1IMCS-5

Reverse primer to clone mcpU into pPBBRIMCS-5

112 EZRF. UEREFE

S R A Plu s PR R FR i ik Y
Je3K H TaKaRa /ARl ; DNA [RS8 55 &
5L H RO 1) R /N 7R 6 4 I S F
RRRAEFHCA R A 5 5250 1 #) DPD/AIL-2
I3 F 25 [# Omm Scientific 2w ; pET-28a fii FH
BamH 1 1 Hind #4173V, pK18mobSacB
ffi il EcoR 1 1 BamH 1 #F 47 X fifF 4] ;
pBBRIMCS-5 f#i [l Kpn 1 #1 BamH 1 #E47 AU
Yl B P A il A s fg 2 K T35 [ BD
/5 H#Y Bacto agar.

MR E L, TA AUERA T ZIRERE
FrY Victor X3, PerkinElmer AF]. HFALIY, BE
G T RS, IRAIK MBIk RS, FilF
Tanon A H). EMEOEET, DeNovix 2AH],

Tris-HC1 2% #¥&: 25 mmol/L Tris, 150 mmol/L
NaCl, pH 7.5. &M &b : & 10%H M
Tris-HC1 2% 1% . PBS 2% M'¥fX : 137 mmol/L NaCl,
2.7 mmol/L KCI1, 10 mmol/L Na,HPO,, 2 mmol/L
KH,PO4, pH 7.5,

PR AR R ERHCA R A ], il
A N RIRE R 50 ug/mL, %K 20 pg/mL,

PRRKEZR 10 pg/mL,
1.1.3 EFESEKEYG

LB WA I 5 (g/L): NaCl 10.0, &M
i 10.0, FERER 4 5.0, LB [B{AE; 35 5 (g/L):
NaCl 10.0, BRZFEMME 10.0, BERHZEY 5.0,
BUlg K 15.0, #afb 5373 (g/L): Na,HPO,- 12H,0
17.9, KH,PO,3.0, NH,C11.0, NaCl0.5; {i IR
F4MI 0.1 mmol/L CaCl,, 2 mmol/L MgSO,
2.5 mmol/L #ij % 4 .

AB %5532 18 Bassler 2P 77 B Bl

MRS PR T KT2440 K HOAH G B bk A ]
LB #5925 T 30 °C 155, KRBT LB 85
FRHET 37 °C #1377, MICINE MM32 ffif] AB
iR 3T 30 °C 597
1.2 mcpU B PR K RY IR BL

mepU 35 DA Y g B 22 1 ] 0 1 ) Oy Xk
15, AR5 pK18mobsacB A A EAK, LA
TR E KT2440 AEH, A5 4%t
UP-F #1 UP-R LA & Down-F il Down-R 4351 §"
B mepU B B ANT W R RS . il &
% PCR ¥%4% i PCR H B, IPHKHTopes
AL AR pK18mobsacB, #R )5 W% 27 P

http://journals.im.ac.cn/actamicrocn
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WAL E. coli S17-1, #FA35AL T, M E
TR E. coli S17-1 FLE RAR A R KT2440
WISEARBE GRS, I8 1:100 Tk, WS
A RIRERMAE RPN LB BRI
30 °C ¥55% 24 h J&, i PCR ik i & A )R
PSS ) SO o W R A BRI T AR TR A TE
H 20% (WIV)rEdER) LB BAR R4 F, FIH
sacB FE IR 1 G i 7 Py Re A REWR o0 ik A HE 0 I
(B R R St B U I W2/ 64§ iy YA O R
Br, J-fd A PCR ik I BR AR mepU
S TR R o
1.3 mcpU BI#MNEFRHIHE

SR BRI 72K, B mepU W2
A Bt vifES] pBBRIMCS-5, 155 EAHH A, I
¥ T A g iAom 1 i LA IR AmepU, 2
PCR 500E, ¥EERIENEE AmepU (mepU) . FEEF:
IR AmepU BERR-PHLH A T pBBRIMCS-5
JEkL, 439l A KT2440 (vector)Fl AmepU (vector),
FATEF A 5878 K RN B RR I FE 7 H A
14 IGERIIEE A AXLE

27 WHK[10]3i82lifk McpU-LBD. #44%
M mepU-LBD 7 Bx 1 pET-28a Fik 2K MU
ft E. coli BL2I(DE3) AR T luxS F&IH K
E. coli BL21(DE3)H, i/l LB #5345 ir s
2 FhEMR T 37 °C. 220 t/min, }E3E ODgoo N
0.8, RIGH M= 23 °C. 150 r/min, FH{#
0.25 mmol/L IPTG %% 7 h. 4 °C B UAE 1A
I PBS ZBoPipeisk | IREA, M54 1:5
F R AR, (] PBS Rk AR IA, #
FERLEE, 4 °C. 8 000 r/min 25.0» 60 min, H I
T R B T R AR IR (N -NTA) 2R 1 26
fbo AT 25 mmol/L BKIE[Y PBS 28wyt 2+
ZE M, B 250 mmol/L BRI PBS 22 il
e B ARE 152 McpU-LBD. i i 50 mmol/L
NaH,PO, (pH 8.0), 300 mmol/L NaCl #11 1 mmol/L

<l actamicro@im.ac.cn, & 010-64807516

dithiothreitol (DTT)¥f 4k i McpU-LBD %4
Sephadex-G25 i KM AT AL 3, KI5
McpU-LBD 45 2 10 mg/mL Z247, 70 °C fil#t
10 min AR, DIBRES & R BCI, B0k
% FIEW.

TE AB 555 il G SR 4E [C R MM 32
% ODgoo i85 0.8, SRJGHIE 1:5 000 5 A
et n) AB ¥igpdkep, JELIEAL 90 uL Kifi
B W TR 2 96 LR E b . b5
BC10 uL B asmalfLt, RIS PBS
ZEPhI AN 1 pmol/L DPD/AIL-2 43 SIAE Sy B PEFn
FHMEXT I, 30 °C. 170 r/min. #R%EIFE 10h )5
it I 22 Ty B il A 1300 2t 26 & i (R AP THE)
AL-2 §EPELLVE (M EIEWROA S AOEE S A
W A O RO Y FE B RROR o
1.5 FRBEEPEATO) L

et FH o 41 A R A8 i 25 2R U B TEV) VT BR
HAREE 1N 50N R ARIRZS, 285
ZHT, 1534k McpU-LBD, i 132 #7128 v
WIBEN AR EE N, ITC SLIAE 20 °C kAT,
TR B R A AT AL, SRR 1 mL
FEHEF(70 pmol/L)AI 250 pL DPD/AI-2 V&K
(700 pmol/L)53 il s I ZAE it Al S s v o 55
T T 2 e AR R T O 200 r/min,  BEEHR &
25 K, [A1f@ 300 s B MEASHEST 3 MM Y SE R .
TEXIRSCEH, ¥ DPD/AI-2 ¥ (700 pmol/L)
T2 B S M P G2 v b, DASRIS R &
Je R 2 S I BN D R AR R, A5 3 S A
i ] NanoAnalyze 3.4 WA, X ITC £dfa 1717
BriftlA M.
1.6 &L

WA TR R R e AT B = 3, F 30 °C,
220 r/min JRHETFEE ODgoo 7 0.4, 4 500 r/min %
JEC 3 min, T, BUERIR, SR)E B
ST R, 4 500 r/min 280850 3 min, QI
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EAE 230, BTt RIRE R TSR
1.6.1 EMETEDTENR

2 BRSGRT R TE 19 7 e A7 200 43 31 Wi B
230 pL BRI RAER AR LM 96 fLik .
PR KA B A — P, BT D s dd A
DPD/AL-2 1 . RIEHIF O ARK L
I 96 FLAR AN B, ##E 30 min, BUHE
N, FLHKIEVEBANE INEE, SRIE KB4
B NTR AR AR IR B EERR RS, B 100 uL
WA, T 30 °C fHRNESR 24 h 5, #H17
CFU 1%,
1.6.2 IRIRAE LS4

LR FR LT 0.18% M 4L EUAR#)
HUOEFP 10 uL 1 mmol/L DPD/AIL-2 V¥, 4 °C
1 RERE, fff DPD/AIL-2 [ J& 2434 HU A TE A
WREREEE o FEH O S P B rhu i1 1.5 em Ab
Ay SEERD 2 L W, 30 °C B53% 1620 h, JE5%
gEORE I RE B R A S HE 2 DPD/AT-2 452 65
= IE (D) MARIZ(D2) R & N % e, It
# Ak m N §8 % RI (response index) {H :
RI=D1/(D1+D2), RI{EKTF 0.52 B REEBIAN
HA R,
1.7 S¥RERZEREE S 97

B KT2440 Fll AmepU R AE K1 13 B 15 359
2 1:100 (O HL B2 2 54 2 mL LB R KE 57
B E H, WIS ODsoo M 0.06, MH;FF
FeAIm A LU EE A 10 pmol/L DPD/AI-2 K,
30 °C. 120 r/min 5 36 h. BREWH, JHH
PBS ZZ e iR 2 . AR TS, i
0.1%2% Fh L YL Y (4 20 min, SRJ5 FH PBS It %
WSS g . HARBET IS, 4] 3 mL 7Y 95%
R E I ES i 58, IFIC 5% ODsos fH -
1.8 HEKHMZAINZE

FHT A2 &5 KT2440 F1 AmcpU
FIA, 2 FIEARTE LB AR IR 3 Figfk,

PR VE B R T LB MR RS R 3p, 30 °C.,
200 r/min #5552 ODgoo N 0.6, B & BRI
ezt LB WA IR Y, WG ODgoo
4 0.05, FF7E 30 °C. 200 r/min #5355 . 45 2 h,
BUFEM SE ODgoo fH, FF2ilAE K2 .

2 X504

2.1 ERBRHBEE KT2440 5t AI-2 E5#
Ak

TS A B AR R A R S R
MU TR KT2440 %A [F]¥ & DPD/AL-2 fy#afb ik,
DLHf % KT2440 XF DPD/AL-2 i #afb ke i &%
B8, KT2440 X} 1 mmol/L ) DPD/AI-2 EA
% B AL YE(P<0.001) (& 1A), #BIE AR
P M 45 Bt 2 B KT2440 X7 DPD/AI-2 2 i H
B & i 1E # A (R1=0.62) (K 1B).
2.2 McpU EBFIISH

N T T AR BETE KT2440 Xf
AL-2 AN A aE 2 AR, A S 50 T A1
FRITE 2 AL-2 SZAK TlpQ M2 AR 7 HI7E
TR A TR KT2440 LN EfT BlastP 4
R, KR IS H [ 0 AL i sz 1k
5 McpU i F Clustalx 24X+ McpU Fl TIpQ
YT A EEST, 25 R, McepU 5 TipQ [A]
R 62.13%. #)H HMMER (http://www.ebi.ac.
uk/Tools/hmmer/)#l SMART (http://smart.embl-
heidelberg.de/)TELEAF I McpU (L5 H I,
SRR 2A Bk, McpU [ HAg i Py 480 1)
MA (methyl-accepting domain)%5#4/38, Fl HAMP
SERIIRAN, B EA 2 A B IRIRE LA K A F R R
zS[A] %) dCache 1 ZEMJIEH(E 2A), B M EE)
&, AL A XIS TlpQ B dCache 1
SER B EE A AL-2 Y OCHE( AL W92, Y208,
D210 1 D239" W LRAFAL & (B 2B), JIr LA
% dCache 1 Z5#J3E McepU 5 AL-2 45 &

http://journals.im.ac.cn/actamicrocn
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X McpU RYBCAARZS & 45/ (MepU-LBD)., &I/ 5 3% 2R B 1 KT2440 X AIL-2 itk
GEELL P E R, HEN McpU & AI-2 WIEZ KU

®)

KT2440 1 mmol/L DPD/AI-2

0
PBS 10 100 500 1000 1 5002 000
¢(DPD/AI-2)/(umol/L)

1 ERERBHME KT2440 3 AI-2 B0

Figure 1 KT2440 exhibits obvious chemotaxis to AI-2. A: the chemotaxis of Pseudomonas putida KT2440
to different concentrations of DPD/AI-2. B: the chemotaxis of KT2440 strain to Al-2 is detected by soft agar
plate gradient assays. The white imaginary circle indicates the DPD/AI-2 inoculation point. Data were shown
as mean+SEM. The error bars represent the standard deviations of three independent experiments. Statistical
significance was evaluated using the two-tailed unpaired Student’s ¢-test. P<0.05 was considered to indicate a
statistically significant difference. ***: P<0.000 1.

(A)

Transmembrane region Transmembrane region
(B) 4.0 b
B I
E 2.0 k
1.0 ETQRINAPN KNAL KDsAQP| M] D FNEV/GE L
0.0
180 185 190 195 200 205 210 215
4.0k
3.0 E ﬂ
é 2.0 E
1.0 £ F EeD I M G| A A E
0.0
220 225 230 235 240 245 250

2 McpURIEMEBERFENR

Figure 2 Bioinformatics analysis of McpU. A: domain architectures of the chemoreceptor McpU. B:
analysis of conserved sites of dCache 1 domains in McpU and TlpQ. Multiple alignment analysis of
dCache_1 domains in McpU and TlpQ was performed with ClustalW embedded in MEGAT7.

P4 actamicro@im.ac.cn, & 010-64807516
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23 TEREBEFE KT2440 3 AI-2 g9#514
Bz 4k #5 B B L 84 4K McepU

h TR MepU - 8 75 A 3 3 5L AR BRL i 7
KT2440 X AI-2 Btk s, A58 e
JIE VA5 A B A0 E B Pkl T KT2440
(vector) ,AmcpU(vector)Fl Amcp U(mep U)K} Al-2
() 7 Ak S N o 3 BN SF Al s T 25 SR SR
KT2440(vector)(RI=0.6 1)1 AmcpU(mcpU)(RI=0.58)
X A2 HAF AL N, 1 AmepU(vector)
(RI=0.49)%} AI-2 RFIH &L (E 3A). &
YA E AT L (F] 3B) W, KT2440 (vector)
X AL-2 AR ME, T AmepU REZKEX) AL-2
KRR N, AZE AmepU 1 4b
mepU, BB AmcepU BHRVK I XT AL-2 By#afbtE
DL ESS SRR MepU 5 1 % B 8 i 14
KT2440 %} AI-2 (1L 0
2.4 McpU-LBD 5 AI-2 EBEEMDH
MEEHR

i T Kl MepU-LBD J& GBS AL-2 454,

(A)

¥ McpU-LBD glifb i 4 fm B Ve, IFH BI5 )R
U E G FCOR TR A 5 R SE rp 3 S i FG
B W & JGRE 1A E McpU-LBD fiER Y5 Al-2
454G E AA TR, 5 BR luxS FE R E. coli
BL21(DE3)4fi{k McpU-LBD Ji B 251 | 15 W A
I, M E. coli BL21(DE3)H 4lifk, McpU-LBD )
Ak 1T WRE A G FROI 3 R 6(P<0.01).
X McpU-LBD RS 254 AL-2, BN
McpU-LBD Z54 10 AL-2 R3] Fig W,
P44 McpU-LBD B #AE M b3 W0 A 21
FQ OB A 15 7 2 h R 8 i ney QT S 38 A . 7
ot 9N W AR W R 6 SC 5 A B2 R BT
McpU-LBD Y Al-2 &5&2 )G, t—2FH
ITC 52556 UF McpU-LBD 5 AI-2 AY B 4EH H.
YER . ITC Wi 458 &, McpU-LBD X Al-2
TR R AR b (Kl 4B), F A McpU-LBD
5 A2 WM& HEGERT 0.28 pmol/L, 74
WEHH T McpU-LBD *f AI-2 776 M S B
A EAE

(B)

5000 —_

AmepU (vector
oy pUveaiog £ 4000}
3000}
(5]
lmmol/L, DPD/AI-2 = 2000
a 3 1000
0
KT2440 (vector) AmepU (mcepU)
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Figure 3 McpU is required for chemotaxis induced by AI-2. A: The chemotaxis of KT2440(vector),
AmcpU(vector) and AmcpU(mcpU) to Al-2 is detected by soft agar plate gradient assays. The white
imaginary circle indicates the DPD/AI-2 inoculation point. B: The chemotaxis of KT2440 (vector),
AmcpU(vector) and AmcpU(mcpU) to 1 mmol/L DPD/AI-2 by quantitative capillary assay. Data were
presented as mean=SEM. The error bars represent the standard deviations of three independent experiments.
P values were determined using the two-tailed unpaired Student’s z-test. P<0.05 was considered to indicate a
statistically significant difference. *: P<0.05.
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Figure 4 High affinity interaction between McpU and AI-2. A: McpU-LBD is capable of retaining Al-2.
McpU-LBD(+) was expressed in wild type of E. coli BL21(DE3). On the contrary, McpU-LBD(-) was
expressed in E. coli BL21(DE3) lacking [uxS. Light production by the AI-2 reporter V. harveyi strain MM32
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purified proteins upon denaturing by heating and AI-2 activity was reported as fold induction of
bioluminescence over background obtained in the buffer control alone!''. B: The binding affinity between
McpU-LBD and Al-2 is evaluated using ITC analysis. Data were expressed as meantSEM. The error bars
represent the standard deviations of three independent experiments. Statistical significance was estimated via
two-tailed unpaired Student’s z-test. P<0.05 was considered to indicate a statistically significant difference.
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calculated by two-tailed unpaired student’s #-test. P<0.05 was considered to indicate a statistically significant

difference. **: P<0.01.
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