Mechanism of Aromatic Biodegradation leading to PCA and CAT products:

Sources: Ornston 1966, Ornston 1971, Madigan

The role of chemotaxis in the biodegradation of pollutants and man-made chemicals has not been extensively explored:

Sources: Sasiskumar 2003, Lovley 2003, 
Organic chemicals such as sugars and amino acids are strong chemoattractants for the enteric bacteria (Manson 1998):

In contrast, Pseudomonads and related nonenteric bacteria have been shown to be attracted to aromatic acids, many of which are growth substrates for particular strains:

distantly related rhizobial species, Bradyrhizobiumjaponicum and Rhizobium trifolii.

Slow-growing B. japonicum I-110 demonstrated positive chemotaxis to shikimate, quinate, protocatechuate,

and vanillate; threshold concentrations for the compounds were as low as 10-6 M. The dicarboxylic acids

succinate and ,-ketoadipate, metabolites in the catabolism of many aromatic compounds, were positive

chemoattractants with low threshold concentrations as well. Taxis to 3-ketoadipate occurred constitutively

and, of the tested compounds, I-ketoadipate gave the strongest peak response. Taxis to shikimate or quinate

was induced by growth on either substrate but not by growth on protocatechuate or succinate. In contrast,

fast-growing R. trifoli 2066 was only weakly attracted to quinate and other aromatic and dicarboxylic acids

that were strong attractants for B. japonicum. The R. trifoiji strain exhibited positive chemotaxis to shikimate,

but the threshold concentration of shikimate required to elicit a response (10-4 M) was 2 orders of magnitude

higher than that for the B. japoncum strain (Parke 1985).

Aromatic acids and

hydroaromatic compounds are good chemoattractants for motile gram-negative

soil bacteria, including P. putida (SUCCINATE), Rhizobium leguminosarum,  biovars trifolii and

phaseoli, Bradyrhizobium japonicum (chemotaxed to vanillate and PCA), Agrobacterium tumefaciens (PCA) and Azospirillum (PCA and CAT) species (2, 7, Harwood 1989, Harwood 1984,
Lopez-de-Victoria 1993, Parke 1987, Parke 1985)( Harwood 96).

Pseudomonas putida PRS2000 has been the model organism for studying chemotaxis to aromatic acids (12–14, 16, 17): 

Attractants for PRS2000 include the growth substrates benzoate, p-hydroxybenzoate, and benzoylformate as well as the nonmetabolizable compounds 2-hydroxybenzoate (salicylate), m- and p-toluate, 3- and 4-chlorobenzoate, and 3-fluorobenzoate (16, 17). Other aromatic attractants for various Pseudomonads and related Proteobacteria include the aromatic hydrocarbons naphthalene (9, 32, 43), toluene and benzene (32), and the herbicide 2,4- dichlorophenoxyacetic acid (18). Recent reports have demonstrated chemotaxis to nitrocatechol, nitrobenzoate, and nitrophenols by a Ralstonia sp. Pseudomonas PRS200, TW3 and 4NT towards nitrobenzoates and aminobenzoates (2, 30, 42, Parales 2004).:
The aim of this study was to determine whether Fer, Ver, Van, Ivan, PCA and CAT etc. are recognized as chemoattractants by the aromatic acid chemotaxis system in P. putida strains 106, 107 and 108 and whether these compounds serve as attractants for specific Pseudomonas strains capable of substituted-benzoate degradation:
The results reported here indicate that Fer, Ver, Van, Ivan, PCA and CAT are detected as chemoattractants by the strains. This finding is significant because bacterial strains with the ability to detect the presence of these aromatics may have an increased growth and survival advantage and could contribute to the biodegradation of them  in the environment (31, 33).

