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of atrazine-degrading bacteria isolated from industrial wastewater, to provide new insights for mo-
lecular mechanism of atrazine biodegradation. [Methods] Atrazine-degrading genes of 27
atrazine-degrading strains were detected by the conventional PCR and their composition of
atrazine-degrading genes was analyzed. The genome composition of these bacteria was analyzed by
repetitive extragenic palindromic PCR (rep-PCR) genomic fingerprinting. Triazine hydrolase TrzN in
bacteria, the first enzyme for atrazine-degrading pathway, was detected by Western blot analysis. Ni-
trogen source (atrazine, ametryn, atratone, cyanazine, prometryn, simazine and cyanuric acid) and
carbon source (glucose, sucrose, maltose, lactose, sodium citrate, sodium succinate and sodium ace-
tate) used by these bacteria were analyzed by measuring absorbance of the culture at 600 nm.
[Results] The conventional PCR experiments indicated that three main atrazine-degrading gene
combinations (i) trzN-atzBC, (ii) trzN-atzABC, and (iii) atzADEF were observed respectively from
either strain of 27 atrazine-degrading strains. rep-PCR analysis indicated that these bacteria could be
differentiated into 7 clusters. Western blot analysis proved that 24 strains contained TrzN protein.
Nitrogen source experiments showed that two strains could use all of the 7 compounds as nitrogen
source and other 25 strains only could use 2—6 compounds as nitrogen source. Carbon source ex-
periments showed that 10 strains could use all of the 7 compounds as carbon source and other 17
strains only could use 3—6 comlounds as nitrogen source. [Conclusion] These 27 atrazine-degrading
strains isolated from industrial wastewater have their genetic and physiological diversity.

Keywords: Atrazine, Biodegradation, Bacteria, Diversity
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AD3-2 AD25  AD25-2 AD25-2
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Table 1 GenBank numbers of 16S rRNA gene, location of isolation, and degrading gene composition of atrazine-degrading strains
16S rRNA gene

Strains Location of isolation GenBank No. Degrading genes References
Arthrobacter sp. AD1 AF543695 trzN-atzABC [20]
Pseudomonas sp. AD1-2 JX081252 atzADEF
Arthrobacter sp. AD2 JQ219844 trzN-atzBC
Arthrobacter sp. AD3 AY 628689 trzN-atzABC [21]
Pseudomonas sp. AD3-2 JX081253 atzADEF
Arthrobacter sp. AD4 JF751037 trzN-atzBC [22]
Arthrobacter sp. AD5 JF751038 trzN-atzBC [22]
Arthrobacter sp. AD6 JF751039 trzN-atzBC [22]
Arthrobacter sp. AD7 JF775581 trzN-atzBC [22]
Arthrobacter sp. AD12 AY 628690 trzN-atzBC [23]
Arthrobacter sp. AD13 JF950287 trzN-atzBC
Arthrobacter sp. AD25 AY 628691 trzN-atzABC [23]
Pseudomonas sp. AD25-2 JX081254 atzADEF
Arthrobacter sp. AD26 EF623831 trzN-atzBC [24]
Arthrobacter sp. AD27 EU710551 trzN-atzBC [25]
Arthrobacter sp. AD28 EU661379 trzN-atzBC [25]
Arthrobacter sp. AD29 EU672427 trzN-atzBC [25]
Arthrobacter sp. AD30 FI161693 trzN-atzBC [25]
Arthrobacter sp. AD31 EU672426 trzN-atzBC [25]
Arthrobacter sp. AD32 EU672428 trzN-atzBC [25]
Arthrobacter sp. AD33 EU636656 trzN-atzBC [25]
Arthrobacter sp. AD34 EU636658 trzN-atzBC [25]
Pseudomonas sp. AD35 EU636657 trzN-atzBC [25]
Arthrobacter sp. AD36 EU710553 trzN-atzBC [25]
Arthrobacter sp. AD37 EU672425 trzN-atzBC [25]
Arthrobacter sp. AD38 EU710554 trzN-atzBC [25]
Pseudomonas sp. AD39 EU636659 trzN-atzBC [25]
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Figure 1 Dendrograms illustrating the relationship between 27 atrazine-degrading bacteria by UPGMA clustering

Note: The scale indicates similarity index between each cluster.
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Figure 2 Western blot analysis of TrzN protein in atrazine-degrading strains
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Note: MW is the protein molecular weight standards.
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Table 2 Range of nitrogen sources used by 27 atrazine-degrading strains
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Table 3 Range of carbon sources used by 27 atrazine-degrading strains
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