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Abstract Chemotaxis is the movement of an organism toward chemical attractant and away from chemical repellents.
Several bacteria are known to cometabolically degrade some pollutants and attracted to the pollutants. The
chemotactic responses to these compounds influence the efficiency of bioremediation because the first
precondition of pollutant degradation is definitely confrontation between microorganisms and pollutants. In this
review, we summarize present knowledge of about the chemotactic mechanism to environmental pollutants of

Pseudomonas species.
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Table 1. Chemotaxis to pollutant of microorganisms

Strain (Degradable chemical) Chemotactic chemical® Referenses
Burkholderia cepacia G4 (Toluene, TCE) TCE, PCE, cis-DCE, 1,1-DCE, VC, toluene (6)
TCE, PCE, TCA, Dichloromethane, Chioroform, Tthiocyanicacidethyl,
Pseudomonas aeruginosa PAO1 iso-thiocyanicacidethyl (7).(8),(9)
TCE, PCE, TCA, dichloromethane, chloroform, Toluene, 2,4-D, 2,4,5-T
Pseudomonas putida F1 (Toluene, TCE) ;Lg:)ir,o;%iézcésn-gcri,p;rtahnasi;?]gE, 1,1-DCE, benzene, Toluene, ethylbenzene, (6),(10)
P. putida G7 (naphthalene) Naphthalene, biphenyl (11),(12)
P. putida PRS2000 hydroxyl-benzonic acid, chlorobenzonic acid, tolyl acid (13),(14)
P. putida RKJ1 (naphthalene) Naphthalene (15)
Pseudomonas stutzeri OX1 (Toluene, TCE) TCE, PCE, cis-DCE, trans-DCE, 1,1-DCE, VC, toluene (68)
Pseudomonas sp. NCIB9816-4 (naphthalene) Naphthalene (1)
Ralstonia eutropha JMP134 (pJP4) (2,4-D) 24D (16)
Ralstonia sp. SJ98 (3-methy-4-nitrophenol) 3-methyl-4-nitrophenol, 4-nitrophenol (17),(18)

@ The chemicals with underline are repellents. 2,4-D : 2,4-Dichlorophenoxyacetic acid, 2,4,5-T : 2,4,5-Trichlorophenoxyacetic acid,

1,1-DCE : 1,1-Dichloroethylene, cis-DCE :
Trichloroethylene, VC : vinyl chloride.
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Fig. 1. The structure of typical MCPs and Model of chemotactic
signaling and adaptation pathway in bacteria. (a) Typical
MCPs have two transmembrane regions {TM1 and TM2)
in the N-terminal domain and two potential methylation
regions (K1 and R1) in the C-terminal domain. MCPs
from phylogenetically diverse bacteria have been shown
to possess the highly conserved domain (HCD), which
is likely to be important for the interaction between
MCPs and CheW as well as CheA. {b) The MCPs
detect a chemoeffector and modulate the activity of
the protein kinase CheA via CheW. Activated CheA
phosphorylate CheY and CheB. Phosphorylated CheY
promotes CW rotation of the flagellar motors and is
dephosphorylated by CheZ. CheR transfers methyl
groups from S-adenosyimethionine to MCPs. Activated
CheB through phosphorylation by CheA removes
these groups.
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Fig. 2. Microfluidic device to detect bacterial chemotaxis. (a}
Finally assembled microfluidic device. (b) Distribution
of bacterial cells under chemoeffector injection. The real
images of bacterial cells in the detection channel at
start and 5 mm position.
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Fig. 3. Chemotactic responses of P. aeruginosa stains to
TCE in agarose-plug assays. Photographs were taken
at 10 min after addition of cells around agarose-plug.
(a),(c) The wild-type P. aeruginosa PAO1 shown
repellent response to TCE. (b) the pctA pctB pctC
triple mutant shown weak repellent response to 3.8 mM
TCE than that of wild type. (d) the pctA pctB pctC
triple mutant shown attractant response to 1 mM TCE.
AcrtP mutant ApctABC (+ertP)

(b -

Fig. 4. Chemotactic responses of ActtP mutant and ApctABC
triple mutant (over expression of cttP) to TCE in
agarose-plug assays. Photographs were taken at 10 min
after addition of cells around agarose-plug. (a) The ActtP
mutant shown strong repellent response to TCE than
that of wild type. (b) 4pctABC ftriple mutant harboring
a plasmid (pUCP18 carrying citP) shown attractant
response to 3.8 mM TCE.
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Fig. 5. Putative model for chemotaxis to TCE of P. aeroginosa.
PctA, PctB and PctC acts as chemosensory protein
mediating negative chemotaxis to TCE. CttP is
chemosensory protein for positive chemotaxis to TCE.
CttP has only one hydrophobic sequence in N-terminus,
suggesting required unknown partner protein.
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