Abstract (UNARED)

Mechanisms of cadmium ions toxicity in microorganisms and their responses have
successfully been investigated. Proteomic profiles of Escherichia coli (E. coli) upon exposure to 0.2
mM cadmium ions were studied. In parallel, engineered cells expressing polyhistidine on the outer
membrane or cytoplasmic polyhistidine were applied to prove the roles of reduction of metal uptake
or intracellular metal complexation. Changes of aconitase, elongation factor-Ts, glyceraldehyde-3-
phosphate dehydrogenase and protein-disulfide isomerase were found in both control and
engineered E. coli. Meanwhile, expression of polyhistidine on the membrane mediated down-
regulation of H+-transporting ATPase, succinate dehydrogenase and glycerol kinase and up-
regulation of Mn-SOD. Expression of cytoplasmic polyhistidine led to decreasing of Mn-SOD,
succinyl-Co-A synthetase and outer membrane protein together with increased expression of
glycerol kinase. Such adaptations were concluded and further compared with environmental
bacteria. Bacteria from 41 sites were isolated and identified by MALDI-Biotypers. Four kinds of
bacteria demonstrated high resistance against cadmium ions as follows: Morganella morganii (1.6
mM) ~ Pseudomonas aeruginosa (1.6 mM) > Enterobacter cloacae (0.8 mM) ~ Aeromonas
hydrophila (0.8 mM). Enterobacter cloacae was selected to study the mechanism of cells in
response to cadmium. Growth curves and cadmium accumulation capability of the isolated bacteria
were subsequently investigated and compared with the control laboratory strains. Intracellular
cadmium contents after 1-hour incubation with subtoxic doses of cadmium ions at 0.02 and 0.2 mM
were determined by atomic absorption spectrophotometry. Cadmium accumulations in
environmental strains were higher than those of the lab stain. 2-DE showed that many pathways e.g
protein folding, protein synthesis, energy metabolism pathway and transportation were accounted for
bacterial adaptation in response to cadmium. Up-regulation of the cadmium-binding proteins were
observed in the highest cadmium-accumulated strain of Enterobacter cloacae ENO7. Moreover,
metal-responsive proteins were also identified and proposed as candidate biomarkers for metal
monitoring and bioremediation in the future.
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