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Effects of environmental factors on expression of genes in Nostoc PD-2 during polychlorinated biphenyl-degradation process
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Abstract, Cyanbacterium Nostoc PD-2 isolated from polychlorinated biphenyl (PCB)-contaminated paddy soils was used to biodegrade two kinds of typical
trichlorodiphenyls (2,4,4'-trichlorobiphenyl and 2,4,6-trichlorobiphenyl). The expressions of dioxygenase genes and cytochrome bgf complex Fe-S protein genes in
Nostoc PD-2 during the PCB-degradation were determined under the conditions of different nitrogen sources, carbon sources, and cultural temperatures. In addition,
the relationships between both genes expressions and PCB-dechloriantion efficiencies were also analyzed. Results showed that, the expressions of both genes in
the sodium nitrate group were significantly up-regulated comparing to that in the nitrogen group. The up-expression folds of dioxygenase gene under the exposure of
PCB28 group and PCB30 group were 1.9 and 5.7, respectively. While the up-expression folds of Fe-S protein gene were 1.1 and 1.7, respectively. Compared to the
control group, the maximum up-regulated folds of dioxygenase gene and Fe-S protein gene in the sodium carbonate group were 2.2 and 3.4, respectively. Elevated
temperature could facilitate the expressions of dioxygenase gene and cytochrome bgf complex Fe-S protein gene. The expression of dioxygenas gene more
significantly correlated with the dechlorination percentages of both PCB congeners than that of Fe-S protein gene. The correlation coefficients between dioxygenase
gene expressions and the dechlorination percentages of both PCBs congeners were 0.872 and 0.832, respectively. Such findings can demonstrate a new insight to
clarify the molecular mechanism of PCB-biodegradation by Nostoc PD-2. In addition, using sodium carbonate as carbon source can promote the efficiencies of PCB-
dechlorination by Nostoc PD-2. Our study can provide the new application of cyanobacteria in bioremediation engineering.
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