Abstract

Comamonas testosteroni BR60 and Comamonas testosteroni BR6020 are two bacterial strains capable of degradation of chlorobenzoic acids (CBAs) and hydroxybenzoates, respectively.  In this study we tested the chemotactic ability of these bacteria towards 2-CBA, 3-CBA, 4-CBA, 2,3-dCBA, 2,4-dCBA, 2,5-dCBA, 2,6-dCBA, 3,4-dCBA, 3,5-dCBA and we speculate on why BR6020, a strain that cannot degrade any of the chloroaromatic compounds mentioned above, would chemotax towards some of them.

Introduction


Bacterial chemotaxis is the ability of flagellated bacteria to move through a chemical gradient to an environment best suited for their survival (Parales et al, 2002).  Being able to chemotax provides the bacteria with the ability to move towards carbon sources or away from compounds that may be hazardous to it.  


The release of aromatic pollutants to the environment has become a great concern worldwide and now more than ever more strategies have emerged to tackle this problem.  Bacterial metabolism is thought to be a safer and more cost-effective option for bioremediation and bioaugmentation of sites with high concentrations of chemical pollutants that would otherwise remain contaminated for a long time.   If the bacteria introduced to the site are capable of chemotaxis, the bioremediation of the site can be made more effective (Pandey and Jain, 2002).  


Comamonas testosteroni BR60 is a known degrader of 3-chlorobenzoic acid.  The degradation of 3-CBA is encoded by the operon cbaABC and its product, the CbaABC enzymes, enables BR60 to degrade 3-CBA to the vicinal diol intermediates protocatechuate (PCA) and 5-Chloro-Protocatechuate (5-Cl-PCA).  The cba-encoded pathway can also be used to degrade 4-CBA and 3,4-dCBA (Providenti and Wyndham, 2001).


The BR6020 strain possesses a similar pathway for the degradation m-hydroxybenzoic acid and p-hydroxybenzoic acid, two aromatic compounds commonly found in the environment.  This pathway allows BR6020 to degrade m- and p-HBA to protocatechuate; PCA can then be degraded through other pathways to compounds essential to the Krebs cycle such as Oxaloacetate and Pyruvate (Providenti et al, 2001).


Comamonas testosteroni BR60 is already being tested in bioremediation and bioaugmentation research in soil microcosms (Gentry et al, 2001).  

Results

Table 1: Chemotactic chemoattractant  response of Comamonas testosteroni BR60 to the different chlorinated aromatic compounds.

	Comamonas testosteroni BR60
	 

	 
	Chemotaxis?

	Positive Control
	+++

	Negative Control
	-

	2-CBA
	++

	3-CBA
	-

	4-CBA
	+

	2,3-dCBA
	+

	2,4-dCBA
	++

	2,5-dCBA
	-

	2,6-dCBA
	++

	3,4-dCBA
	+

	3,5-dCBA
	-


Table 2: Chemotaxis response of Comamonas testosteroni BR6020 to the different chloroaromatic compounds.

	Comamonas testosteroni BR6020
	

	 
	Chemotaxis?

	Positive Control
	+++

	Negative Control
	-

	2-CBA
	+

	3-CBA
	+

	4-CBA
	+

	2,3-dCBA
	-

	2,4-dCBA
	+

	2,5-dCBA
	-

	2,6-dCBA
	+

	3,4-dCBA
	-

	3,5-dCBA
	-


We are considering chemotaxis as the presence of a ring or rings around the center of the plate.  The positive controls, which contained 4mM succinate, were the plates that had the most amount of chemotaxis in them, as seen in figure 1.a and 2.a.  

Figure 1 and 2 (a) through (k): images of the swarm plates taken after 24 hours of inoculating the agar with the two strains of Comamonas testosteroni.                             

