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Plasmid pJP4 Mediated Gene-augmentation in Different Systems and Its Effect on

2,4-D Biodegradation
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Abstract: With pJP4 plasmid carrying genetic engineering bacteria Pseudomonas putida SM1443 . gfp2x (pJP4:: dsRed) as the donor;
horizontal gene transfer of pJP4 plasmid in 4 isolated pure strains was investigated, and effects of the donor bacteria inoculation on the removal
of the target pollutant 2, 4-dichlorophenoxyacetic acid (2,4-D) was studied through conducting gene augmentation in activated sludge, biofilm,
aerobic granular sludge and river sediment system, respectively. Results showed that plasmid pJP4 could transfer from Pseudomonas puiida
SM1443 to a broad spectrum of bacteria. Inoculation of pJP4 plasmid carrying donor bacterium apparently promoted the degradation of 2,4-D
for all the above four systems. For the activated sludge system (2,4-D initial concentration at 450 mg/L), 66% and 54% removal of 2,4-D
was achieved after 143.5 h reaction for the gene augmented and control system, respectively. For the biofilm system with 2, 4-D initial
concentration at 180 mg/L, 2,4-D removal percentage at 113 h was 99% and 61%  respectively. For aerobic granular sludge system(2,4-D
initial concentration at 160 mg/L)» 2,4-D was nearly completely removed by 62 h in the gene-augmented system, while the control system only
degraded 26% at 66 h. For the system with sediment (2,4-D initial concentration at 2 mg/L)> 93% and 69% removal of 2,4-D was obtained
at 344 h reaction for the gene augmented and control system, respectively. Confocal laser scanning microscopy ( CLSM) analysis revealed the
formation and presence of transconjugants in different gene augmentation systems.

Key words: gene augmentation; 2,4-D; transconjugants; biodegradation; horizontal gene transfer
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Table 1  Experimental scheme of gene augmentation in

different biotreatment systems
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Fig.1 pJP4 plasmid transfer in different pure strains
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Fig.2 Biodegradation of 2,4-D in the activated sludge system
gene-augmented with pJP4 plasmid
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Fig.4 Biodegradation of 254-D in the biofilm system

gene-augmented with pJP4 plasmid
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