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ABSTRACT

Production of bacterial exopolymers is one mechanism of heavy metal
resistance. It works by the binding of toxic metals to the exopolymers. Ralstonia sp. TAK1
is highly resistant to cadmium (Cd) isolated from Cd-contaminated soil. Due to its slimy
colony on agar plate, exopolymer production in Ralstonia sp. TAK1 was determined. The
ability of Ralstonia sp. TAK1 to resist to Cd toxicity at different growth phases was also
tested. In addition, the induced adaptive and cross-protective resistances to Cd and zinc
(Zn) were investigated.

The results showed that Ralstonia sp. TAK1 exhibited high Cd resistance at a
level up to 3.0 M CdCl,. The amount of exopolymers peaked at the mid-stationary phase
(24 hr) (0.69 mg glucose equivalent/ mg dry weight) and sharply decreased at the late-
stationary phase. In addition to high production of exopolymers at the mid-stationary phase,
Ralstonia sp. TAK1 was more resistant to Cd than that of exponential phase cells. These
results suggested that the resistance to Cd toxicity in Ralstonia sp. TAK1 at the stationary
phase is mediated by exopolymer production. Contradictorily, there was no correlation
between Cd resistance level and exopolymer production of cells at exponential phase
indicating that other mechanism(s) is responsible for Cd resistance of exponential phase
cells. The concentrations of CdCl, at 0.2 and 0.4 mM were able to induce an increase of
exopolymers at the mid-exponential phases when compared to uninduced cells.
Exopolymer production of Cd-induced cells was constant from the mid-stationary to late-
stationary phase. However, the highest exopolymer count was found in uninduced cells at
stationary phase of growth.

Exposure to a low concentration of Cd or Zn induced adaptive and cross-
protective resistance to higher concentrations of Cd. Additionaly, pretreatment of
Ralstonia sp. TAK1 with an inducing concentration of either Cd or Zn conferred adaptive
and cross-protective resistance against subsequent exposure to lethal dose of Zn. The
induced protections required newly synthesized protein(s). Cd and Zn-induced adaptive and
cross-protective resistance to Cd and Zn toxicity are important mechanisms used by
Ralstonia sp. TAK1 to survive in heavy metal contaminated environments. These findings
could provide a potential application of Ralstonia sp.TAK1 or its exopolymers for
microbia based bioremediation in Cd-contaminated soils, sediments and waters.
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