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ARG S, E coli fE AR BT
WgE A A Y, A 5 A Iz iRk ik
F1(MCP), Tar, Tsr, Tap. Trg fll Aer, 1 ~4H%
BN CheA, 1| MWRNLAYEEE T CheY A1 AV
PR NG CheZ . 2 I A Atk A2 vl KLy oy 3 N8R4 -
(1) 7 F AN 1 MCP SR bz, il
H SR G S (2) fF5Eid MCP %
B, M CheA HYHABERRILIETE, JFiE—L5m
CheY HYBFERALAKF-5 (3) BERRILEY CheY ¥
HH FUM 854, JE 5 0 20 1 606 1 e O 1n)
RAYE T MEIE ST 10

FAAE AR LG T MCP X # 1k 5500 4 1 &
I, MCP ] DUB LSO i mn el 2, 4
TR . JAER AT T FE R . 5
AWy B AR ST AR TR KA 590 B9 5 — ik
FERY, AT AR AR Z AR W A I BRI R RE TR
KIFAMAER . HRTE & s e TIRZ A0
TG VWM BE IR E R, BN Pseudomonas
putida KT2440° . Comamonas testosteroni CNB-111
Sphingobium sp. SYK-6"'. Cupriavidus necator
LMP134 25, fEVFZRMRT, 5578 (LG RY i
Hanm eyt Z AA7EHKZR, 40 Sanmata S5 A
RIWF5E 2 B Burkholderia sp. SI98 FAk H BEXT A [
RIS B AL AW A e R A e
WEWY, S AL G YA B Al DL AL aE i,
Parales 251 5Y %8 Pseudomonas putida F1 T REXT
HRSGET G RA N BRBEAERRE, Y ndX
S50 AL G VIR AR BRI AR AT L
Xt F R FR I AT L E RO T A TR O
A B AL 53 DA A AR TR 0 A I A 2R

i, A AL R b dS . (1) @i Aer K%
PR FAD #9580 I SR 2SR A U M0t 05 B
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I A A o AR B 1k 2o 7
MCP AN BSR4 G, T S5RE s
SRICIDR /b R (oY P T E AW R T ER X
MCP 7] DA B2 B0 b O A &, Bilan, 74
F E. coli MM AY Tar, Tsr. Tap fl Trg % MCP
. HZ MCP HH4 T, 1 McepT® |
NahY" | NbaY F CtpLU%4/3 B/ SR 2K | 2%
2-H BRI R AT SR e ke, BT RA A
HZ BESGWRCH, H & &EArs Il i
NI

Comamonas testosteroni CNB-1 F1ELE 19 4>
MCP, Ni %5 AMEE T R4 MCP Ziith 3 (5] 1)
ZRASE MR CNB-1A20, fiTf5 MCP i 5L BR 5 A8 1
FR(N: CNB-1AMCP2923)FIfirA MCP Hy B [a] %p
A BR (W : CNB-1A20/pDSK519-MCP2923),
FEPE—HAEA H AP i MCP2201 F1 MCP2983 A] L)
TN 5 B A W A 8 e ] 57 4 DA T S5 X D A
fe& e et AR AFsE o, Huang %5
AXF CNB-1 Hff) MCP2901 #E47 THFZE, WEM
MCP2901 AJAE 5 2,6- “FRILFEH R . 2-505E
AR RATEIRES & , X2 B UCHGE MCP 505 %
WA G WAAAE AR TR,

AWFFERT CNB-1 H Ak H MCP2923 B3 1)
AT . RS-tk e T
CNB-1 FEHEXT 44 il G ke b 327 45 1R,
CNB-1 B FLZEIR . 4- 525K H R S5 12 iy
Al G LA SIS Sk iR 5 9 Ff TCA JE A v ] 45
P R #EAEYE, X CNB-1AMCP2923 Hitki#aik
FRP I E F B, MCP2923  JE [H i Bl 2% fif 15
CNB-1AMCP2923 (V) a4k 32 RUAH X T Ji 4 1 1 e
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BIRE . mE— % MCP2923 3t (A [H] #h &
CNB-1A20, Z5HRFEN] MCP2923 K:[H o] LLFR 43 [a]
#h CNB-1A20 XJ 240 P #afb 327 . MCP B RLIA
S54SR (LBD) A A ZE A T A fb i R v i 4 ¢
SEYEMER, AR ITC AR B A A 5
MCP2923LBD 5 % i ¥ 09 AH B AE F . {H OB
MCP2923LBD @il fa, #2258 T HAT bz ¥ m)
fafb R A, KB MCP2923LBD fE#afbid i b & 44
HEAE .

AR %

1.1 ke, FE4 DNA A

AT G B RN R 5 T3k 1 N,
CNB-1 J:H4 DNA ARSI % [ THIRBURTT .
CNB-1 I GRAS R 1 A sl 5 770 1.5%35008 1)
LB FHRal LB R REFRIE, T Em ALk

200 pg/mL W-RIRER, HFRIEEE 30 °C. E. coli

BL21(DE3) M £k 0 7% AL sl b5 3=t fifi ] LB 5573,

FHIMA 50 pg/mL BRABER . MCP2923 FIH
pDSKS519 Fl pBBRIMCS-2 i#£47 [k, MCP2923LBD
FIFH pET28a #1755,
12 FEEA

PCR S il TOYOBO 477 KOD-Plus-Neo
R LSRR AE 20 A W A2 77 /) 2xTag MasterMix
YEAT s OB B F GenStar 23 ) 4 7= Y StarPrep
Plasmid Miniprep Kit #2507 £ ; PCR "4 Ffi
PIy=sh il OMEGA /A Rl E.ZN.A.™ Gel
Extraction Kit 8 E.ZN.A.™ Cycle-Pure Kit i SRR
ks BV 2N A0 4 SOnE BT e P A4 S NEB 22
H4:, pDSK519 Hil pBBRIMCS-2 f#iJf] Kpn 1-HF
H1 Xba 1 47 X0) , pET28a i FH] Nde 1 Fl EcoR 1-HF
HEATEY), RV T4 DNA Ligase #17
U

i s Pk R 38y BD AR AE 7Y
Bacto Agar; Agarose-in-plug 7 {# ] Amresco 2

FAR 7 BRI S B UIE R s JCHLER B R FE(MSB)

R 1. FIFER R E R

Table 1. Strains and plasmids used in this study
Strains/Plasmids Relevant genotype or description Source or references
Strains
CNB-1 [14]
CNB-1A20 All the possible chemoreceptors were disrupted in CNB-1 [12]
CNB-1AMCP2923 MCP2923 was disrupted in CNB-1 [12]
E. coli
BL21(DE3) F ompT hsdSg (rg” mg") gal dem (DE3) Novagen
Plasmids
pDSK519 Broad-host-range cloning vector; Km" [15]
pDSK519-MCP2923 Carries MCP2923 to generate complementation for MCP2923
pBBRIMCS-2 Km', lacPOZ'broad host vector with R [16]

pBBRIMCS-2-MCP2923
pBBRIMCS-2-MCP2923ALBD
pET-28a(+)
pET-28a(+)-MCP2923LBD

Carries MCP2923 to generate complementation for MCP2923
Ligand binding domain deletion plasmid of MCP2923

Protein expression vector

pET28a derivative for expression of MCP2923LBD (Asn*’~Ala'®)

This work
This work

This work
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43 H(g/L): Na,HPO, 1.00, NH,CI 1.00, KH,PO,
0.50, MgS0,40.03, pH 8.0; chemotaxis buffer (CB)
A4 A (mmol/L): NaH,PO4 40.00, EDTA 10.00 .,
Hh 0.05%, pH 8.0,

T A 246 2% i (mmol/L) : Na,HPO, 50, NaCl
300, pH 7.4; &M%z i (mmol/L): NaCl 50,
MES 5. PIPES 5. BKm®g 5. Tris 5, pH 8.0,

1.3 Bk

Wesh P : B R SR B9 CNB-1 8588 T
PRUL 19564 T LB ¥idedk, 30 °C Wl i&Hide, =
B RIR, ] CB 8 MSB B3R RV
i, MFEZFGEFHREL, 7L EE, TR,
WHL 0.5 uL B AIERN R L YIH A 0.15 /L 1)
MSB 2 [ {4 d_E (AR EE 0.28%), T 30 °C 5
FAAHP SR 12-15 h 5, MEIFFID SR as R . R
P ta b P ) B R PR Y B A R A S5 R
SRS 3 ANZRR, RS CNB-1 WA
B EARRT 2 em, Dhr++7FoR, MRS
E SRR RN s o kR AL CNB-1
PRAFIL B BARTE 12 cm Z[0], DIl“++73oR, M
B AE W o R kA 5 Skl
CNB-1 kBB ER/NF 1 em, DLFoR,
FHRE ) AEE P S 55 AR BN )

Agarose-in-plug ¥ : W FiR RN, &
BIE, TR 0.15 g/L 4-33 I H R (4HB)HY
MSB i3 5kH, B59% 5 ha, MRS FUREE .
VEVRANME, AL, 5 ODgoo 2 0.7 J5 ik Tk
aivallls
1.4 MCP2923LBD HyFRikaift KAk %

¥ ook B 3% B E. coli BL21-pET28a-
MCP2923LBD Uk 1%-2% 0 %4 F 1.5 L LB
Bigede, B398 & ODeoo M 0.6-0.8, 0.3 mmol/L

IPTG 5% 11 h, 4 °C &R, MEAsit
R RVESE 1 IR, 4 °C FRRIRES, JFFRE, LL1:5
AR AR LR A A, B RRE, 4 °C B,
BCEW, oEfE, A GE w4 # HiTrap
TALON crude #1748 F12li4k, 56515 15 mmol/L
F1 30 mmol/L BEMRUEFTYEZS%, FFH 150 mmol/L B
MRIEATYEME , SifbAE 52 SDS-PAGE #illl)5,
I Millipore 4= 7] Amicon Ultra-15 10K #1778 E
Wi, WA S RS AI T GE A WA #Y HiLoad
16/60 Superdex 200 pg i —2lifk, FRUCGHNE,
Hils, WREN.

ITC SZI8 A TA 28w AE =) Affinity 1TC i
170 HBETHCOK PRk 4aAE S B2 100 pmol/L,
A E R 5 mmol/L, 7E 25°C. 75 r/min 544
THET ITC 528 A R BE A E AL ] Bio-Rad
N A A PP Quick Start Bradford 1x Dye Reagent

AT

s

N

2 ERAAMN

2.1 CNB-1 BH MCP ZEREHNFHELSY
1 TCA FEFRH EAH =Y 9 AL R Z A

Ui Bl A T S — RS 00 A48 T Ak 1 R
B2, FIZ okt 35 RS & 1AL G P 9 Fi TCA
PEER RS Wi T TR GR 2, | 1), Z55R
FKW, CNB-1 HEtRxF 12 RS pib &M o
TCA fE¥F R AL Y A e R AL, Hx)
PCA #l 4HB HA &AL, PCA 1 4HB i
#ALsN Y, X 3HPA, Gen, 3HB, Van, Ben,
cis-Aco. Mal, Fum Fil Oxa HA rom#afb R,
X 9 FikEY bR, XF Vin, Cat,
Phe. 4FP, GA. a-Ket fll iCit HAF55#afL A,
X 7 Fb AR S8 AR RO )
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2. CNB-13f 44 fLSMRELRBAONER
Table 2. The phenotype of CNB-1 to 44 compounds

Compounds Abbreviation Phenotype | Compounds Abbreviation ~ Phenotype
Protocatechuic acid PCA +++ Resorcinol Res -
4-Hydroxybenzoic acid 4HB +++ 4-Hydroxysalicylic acid 4HS -
3-Hydroxybenzoic acid 3HPA ++ 4-Chlorocatechol 4CP -
Gentisuric Acid Gen ++ Phenylacetic acid PAC -
3-Hydroxyphenylacetic acid  3HB ++ m-Toluic acid 3TC -
cis-Aconitic acid cis-Aco ++ 4-Nitrobenzoic acid 4NB -
Malic acid Mal ++ 3,4-Dihychroxyphenylacetic acid 34DPA -
Fumaric acid Fum ++ 4-Methlcatochol 4MP -
Oxaloacetic acid Oxa ++ 3-Methlcatochol 3MP -
Vanillic acid Van ++ p-Dimethylancino benzaldehyde 4DB -
Benzoic acid Ben ++ Biphenyl Bip -
Vanillin Vin + Diphenylamine Dip -
a-Ketoglutaric acid a-Ket + m-Phenylenediamine hydrochloride 3PH -
Catechol Cat + 5-Sulfosalicylic acid Kal -
Phenol Phe + p-Nitroaniline 4NA -
p-Hydroxybenzaldehyde 4FP + 4-Hydroxyberzyl alcohol 4HBA -
Gallic acid GA + m-Nitrochlorobenzerle 3NCB -
Citric acid Cit + Ethylene-diamine dihydrochloride EDD -
Pyruvic acid Pyr + Metanilic acid 3ABS -
Succinic acid Suc + Chromotropic acid Chr -
Isocitric acid iCit + 3-Hydroxybenzyl alcohol 3HBA -
4-Chlorobenzoic acid 4CB - 2-Hydroxybenzylal alcohol 2DT -

PCA 4HB 3HPA Gen 3HB cis-Aco Mal Fum Oxa Van Ben

Vin  o-Ket Cat he 4FP GA Suc Cit Pyr iCit

1. s EAGERT CNB-1 3 21 ML EHIaak RE
Figure 1. Chemotactic responses to 21 compounds (at final concentrations of 0.15 g/L) by strain CNB-1 and
CNB-1A20, as determined with swimming plate assays. All tests were performed in triplicate, and one set of

bacterial colony photos is displayed. The abbreviations of each compound were listed in Table 2.

actamicro@im.ac.cn
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2.2 RAFEIBE CNB-1AMCP2923 Wik 32 B8 55

T B3E MCP2923 1£ CNB-1 Hi/r Sk fE
Fil, X CNB-1AMCP2923 Btk b AT T
K . 255 s, A% T CNB-1 B4 #k , MCP2923
FE IR Y REBR R AE Bk CNB-1AMCP2923 % 20 Fiitatk
P e Ak RS, TR ST R S AL &
kAL B B R sz (8] 2-C). Hirp, Xt Gen,
3HB. 3HPA #l Oxa #afbisi 5575 25%LA | ; X 4HB
F1 Mal A 1 e B 7E 20% 7545 s %7 Ben . PCA |
Van. Vin. cis-Aco. Fum F1 o-Ket #1455 /) L

(A)
CNB-1

CNB-1A20
B)
CNB-1

cis-Aco Fum  Mal

CNB-1A20

© 3.5
3.0
2.5
2.0

1.5

Diameter/cm

1.0

0.5

3HB3HPA4HB Ben Cat Gen PCA Phe

caeree 0] IO RO ™ R

Oxa a-Ket

BILE 16%4: 475 X Cat F1 Phe #a 1k (1) H 4]
SN 26%F1 39.8%. iXFHH MCP2923 57T
CNB-1 Xfixsefb G Witk H 2/ MCP 1EiX —
R R EEER
2.3 MCP2923 EFHA]LIFRS BN CNB-1A20 )
Bt RA

FEHERER MCP2923 3[R AT LAk 55 #a fh 2
RUJG, HE—6 MCP2923 [a1%h %] CNB-1A20 %k
H, DAfiE MCP2923 7E CNB-1 k4L a1
FH(El 3-A, B), pBBRIMCS-2 1 pDSK519 Wi} 5

Van Vin 4FP GA

Suc  Cit Pyr iCit

= CNB-1
=CNB-1AMCP2923
CNB-1A20

0 . o
ARSI APII IR s ® o et
95

Chemoattractants

& 2.
Figure 2.

HEEN TR N CNB-1A2923 3F 21 Fhit& (L M Ay#a (L R E
Chemotactic responses to 21 chemoattractants with strain CNB-1 and mutants (CNB-1A20 and

CNB-1AMCP2923). Swiming plate assays were used. All tests were performed in triplicates, and one set of
bacterial colony photos is displayed (A) & (B). Averages of colony diameters were plotted, and standard deviations
are shown (C). The abbreviations of each compound was listed in Table 2.
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(A) 3HB 3HPA 4HB Ben Cat Gen PCA Phe Van Vin

D00 i -8

CNB-1A20/
pBBRIMSC-2-MCP2923

CNB-1A20/
pDSKS519-MCP2923

CNB-1A20

(B) cissAco Fum Mal Oxa o-Ket

CNB-1

CNB-1A20/
pBBRIMSC-2-MCP2923

CNB-1A20/
pDSK519-MCP2923

CNB-1A20
©) 3.0

25

Diameter/cm
. N
W S

—_—
(=]

0.5

= CNB-1

= CNB-1A20

= CNB-1A20/pBBRIMSC-2-MCP2923
CNB-1A20/pDSK519-MCP2923

0
“32&“;23?’ &2& < e QO?’ Q¥ 4\2,?90 «@& @rp\ O'*&@}ES‘\
N

Chemoattractants

B 3. REEiEMUERN MCP2923 R B4 CNB-1A20 Hy#a (LR E
Figure 3. Chemotactic responses to 15 chemoattractants with strain CNB-1 and mutants (CNB-1A20 .

CNB-1A20/pBBR1IMCS-2-MCP2923 and CNB-1A20/pDSK519-MCP2923). Swimming plate assays were used. All
tests were performed in triplicate, and one set of bacterial colony photos is displayed (A) & (B). Averages of colony

diameters were plotted, and standard deviations are shown (C). The abbreviations of each compound was listed in

Table 2.

KX MCP2923 [IAME5 SR, MCP2923 m] LIn]
#b CNB-1A20 Xf itk b 15 Fpiyéaib 24,

{H TG BN CNB-1A20 % 4FP Fl GA f#a b 7
CNB-1A20/pBBRIMCS-2-MCP2923 ) 3 & 5% T
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23.4%7F01 27.8% (K 3-C), X 5 rfbk MCP2923 J&[H
T A R A 5 LU RSO ] o i T Al Ak
Y1, MCP2923 [BI%h;™ A (1 R A AR AL L (51 25 W] K
T MCP2923 il A ) R A AE AL L]

2.4 F|F] Agarose-in-plug B MCP2923 Xf 7%
FHRAE YR B

Ui B VAR AR X T HoA v B A R S AT Y
DE R, BT RN P 1) v A6 S T Il MR A
), X ERE QR — RS WA RE R AR RS
MIASBEAE 32 ekl A vk o XoF Fe e s~ P iz
Agarose-in-plug JEMKH LY FER R BB HOE %
WREREEE , Pl SCgR (i plug-in VAL R AR
MCP2923 £ 7E B HAN EAE IR BN YI(E 4).
FiIFH Agarose-in-plug 35X} 10 FhI5 & AL & WridkA v
i, A SRS E) TR AN AR XS PCA R 4HB
a2 A, LA MCP2923 A SR 5 B b A4

CNB-1

CNB-1A20

CNB-1AMCP2923

CNB-1A20/
pBBRIMSC-2-MCP2923

4. Agarose-in-plug ;X1 MCP2923 35 &Fikit
YL

Figure 4. Chemotactic responses of strain CNB-1 and
mutants (CNB-1A20, CNB-1AMCP2923 and CNB-1A20/
pBBRIMCS-2-MCP2923) to 4HB, PCA and 3HPA
using agarose-in-plug assays. The concentration of each
compound used in the assays was 10 mmol/L. The
abbreviations of each compound were listed in Table 2.

ML, AL T AR A AR 2 P Al
LZELa21E S

2.5 MCP2923 B THEREWRELARS &
X EAEYE R E T

A MCP #5 1 IX %5 H F1 LBD 2544 35 (4 {57
EATLOG ISR 5 FONE NS, 2300000 Ta.
Ib, 11, I, Iva fI IVB!'T, T 3k4% MCP2923 )
FiEhghfe, X MCP2923 47 T #4341, DAS
JE AR Fl B K P S R R 4 A T A 1 B A X A
Yifs B2 T R, 24 DAS Ui, MCP2923 7£4 12-29
PLEFEBR AN 192-208 (v 24 HLIR HA P B IR IX.
(Kl 5-A), Pfam B FEFI SMART $# JFE i — 454y
PrdL EIE 73k — T, 45513 MCP2923 HA i
7 MCP fir A (1 HAMP S5 H 580 MA %544 55 (K]
5-B). HULATLIIAH, MCP2923 h 2 IRESHE, If
HBCARSS G S5 A M, J& T 1a BIRFRESHA
LBD S5 KB 162 AN aSE ik Ak
2.6 MCP2923LBD 7 MCP2923 /- S #a ik R &l
HhiE e E

fig {A 2k & 25 ¥4 4 (ligand binding domain, LBD)
J& MCP 5 PCRMIZE A X3k, Batb 55 1ieth
P, EM AR E CHEIEN . T IRUE
MCP2923LBD %} MCP2923 IfEf ik, #
MCP2923LBD #5# 3 @ibs, #E T CNB-1A20/
pBBRIMCS-2-MCP2923ALBD Ttk , ¢z T
ST T TRN(E 6). Z5RRH, BURRLALS
G EERIERIY MCP2923 JEik Ik CNB-1A20 X PCA Fi
Oxa 5§ 15 Pt b0 bk . W MCP2923LBD
£ MCP2923 /- R 2T 1Y
2.7 MCP2923LBD ) 4lifh K H B i ik

R T YA E MCP2923 245 ket s
TEEIEAAE AR, 7ERRISCEIE] MCP2923LBD
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VR
“DAS” TM-segment prediction
4
L
o 3
=
o
g
%ﬁ 2
2
1
0
0 100 200 300 400 500 600
Query sequence
loose cutoff ---  strict cutoff
(B) _
B -6t
0 100 200 300 400 500

5. MCP2923 BY45 s FRRERE X 0 4

Figure 5. The bioinformatic analysis for MCP2923 is performed by DAS server, Pfam database and SMART
database. A: the DAS server predict MCP2923 has two transmembrane regions, F'? to L* and A" to I°®®; B:
protein domain of MCP2923 is analyzed by Pfam database and SMART database. MCP2923 has HAMP domain

and MA domain, representing a typical MCP.

(A)

(B)

3HB 3HPA 4HB Ben Cat Gen PCA Phe Van Vin

£t @ @@c|-l0|@ - -
CNB-1A20/

pwsnivic--crzs25v.o» I I R
FEFRERED B

cis-Aco  Fum Mal Oxa a-Ket

CNB-1A20/
pBBRIMSC-2-MCP2923ALBD

6. EuF& MCP2923LBD {F MCP2923 Jo3EE % CNB-1A20 #51L =8

Figure 6. Chemotactic responses to 15 chemoattractants with strain CNB-1 and mutants (CNB-1A20,
CNB-1A20/pBBR1IMCS-2-MCP2923ALBD). Swimming plate assays were used. All tests were performed in
triplicate, and one set of bacterial colony photos is displayed (A) & (B). Averages of colony diameters were plotted.
The abbreviations of each compound were listed in Table 2.
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fE MCP2923 A iy afb R R SCHAE S , 2
— R AR AL SRR X RIS AT T IRAIE

X} 6 FhIS &AL & W (PCA (4HB 3HPA . Gen,
Cat F1 Phe) i i€ 45 R % B, MCP2923LBD 5ix
6 FhRafb Y R A A W A EAE . B ARAE T
PCA #7525 130 T A2 a3, {8 5 mmol/L
PCA T BT IR R B S I rhts 3 T AR fh i
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Chemotactic responses towards various organic compounds
mediated by MCP2923 in Comamonas testosteroni CNB-1

Yunzhe He'?, Zhou Huang', Chengying Jiang"*?, Shuangjiang Liu"**"
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Abstract: [Objective] MCP2923 is a putative of Comamonas testosteroni CNB-1. The objective of this study was
to experimentally characterize MCP2923 for chemotactic response. [Methods] Using swimming plate assay, we
determined chemotaxis towards 35 aromatic compounds and 9 Tricarboxylic Acid Cycle intermediates.
Agrose-in-plug was used to screen aromatic chemoattractants that might bind to MCP2923 directly. To study the
ligand of MCP2923, Isothermal Titration Calorimetry experiment was done to 11 chemoattractants. [Results]
Swimming plate assay showed that CNB-1 responded to 12 aromatic compounds and 9 Tricarboxylic Acid Cycle
intermediates that were defined as strong, medium and weak chemoattractants. Knockout MCP2923 gene reduced
chemotactic responses to these chemoattractants. Complemented with MCP2923 gene to CNB-1A20, chemotaxis
toward 15 chemoattractants was restored. Deletion of the ligand binding domain of MCP2923, chemotaxis failed to
complement. Isothermal Titration Calorimetry experiment showed no response to the tested 11 compounds,
including protocatechuic acid and 4-hydroxybenzoic acid. [Conclusion] MCP2923 mediates chemotaxis towards
both aromatic compounds and Tricarboxylic Acid Cycle cycle intermediates by CNB-1. The ligand binding domain
of MCP2923 is necessary for triggering chemotaxis toward these chemoattractants.

Keywords: Comamonas testosteroni CNB-1, methyl-accepting chemotaxic protein (MCP), bacterial chemotaxis,

aromatic compounds, tricarboxylic acid cycle
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