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Isolation and Identification of Arthrobacter sp. AD26 and Joint Degradation of Atrazine by Arthrobacter sp.
AD26 and Pseudomonas sp. ADP

ZHU Xi-kun, LI Qing—yan, CAI Bao-li

(Department of Microbiology, and Key Laboratory of Bioactive Materials, Ministry of Education, Nankai University, Tianjin 300071, China)
Abstract: A highly efficient atrazine—degrading bacterium, strain AD26, was isolated from an industrial wastewater sample using enrichment
culture. 16S rRNA gene sequencing identified AD26 as an Arthrobacter sp. strain. PCR assays for degradation genes indicated that AD26
contains atrazine—degrading genes trzN and azBC. This strain uses atrazine as sole source of nitrogen and sucrose or sodium citrate as the
carbon source for growth and degrades atrazine to cyanuric acid. Although AD26 exhibited a higher degradation rate, the degradation of a—
trazine was not complete. Pseudomonas sp. strain ADP is an atrazine—degrading strain isolated by Wackett and his cooperators. This strain
contains atrazine—degrading genes atzA BCDEF ,uses atrazine as sole source of nitrogen and sodium citrate (not sucrose )as the carbon source
for growth and degrades atrazine to NH; and CO,. Although atrazine degradation of ADP was complete, the degradation rate of atrazine was
slower. Co—cultivation of AD26 and ADP in minimal medium containing 200 mg+ L™ of atrazine showed that they exhibited joint degradation
of atrazine and higher degradative rate. The two strains could grow quickly in the minimal medium that atrazine as sole source of nitrogen and
sucrose as carbon source. They were capable of removing atrazine in the medium at 99.9% in 72 h, and 76.7% of atrazine was degraded to
NH; and CO,. These results indicated that co—cultivation of Arthrobacter sp. strain AD26 and Pseudomonas sp. strain ADP has great applica—
tion potentialities in bioremediation of atrazine—contaminated soils and waters.
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Table 1 PCR primers used in amplification of atrazine-degrading genes
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trzN trzN-F ATGATCCTGATCCGCGGACTGA 54 1.37
trzN-R CTACAAGTTCTTGGGAATGAGTG

atzB atzB-F GGGCACGGTGCTTAATGG 53 1.15
atzB-R TCAGATCGACGGCAAAGAAAT

atzC atzC-F TATTGCCCATTGTGGTGACAAC 52 1.08
atzC-R TTGGGATTGTTGGTGACAGAAT

atzA atzA-F TTGCGGTGCAGGTTTTTCGATG 65 1.50
atzA-R TGCAGCAACGGCGTCATTTC

atzD atzD-1 GGAGACATCATATGTATCACATCGACGTTTTC 60 1.10
atzD-2 CCAATAAGCTTAGCGCGGGCAATGACTGCA

atzk atzE-1 TACGCGGTAAAGAATCTGTT 50 1.00
atzE-2 GGAGACCGGCTGAGTGAGA

atzF atzF-1 CGATCGGAAAAACGAACCTC 55 0.95

atzF=2 CGATCGCCCCATCTTCGAAC
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Figure 1 PCR detection of trzN \atzB and atzC genes of strain AD26
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Figure 2 Cyanuric acid accumulation of Pseudomonas sp. ADP,
Arthrobacter sp. AD26 and mixed bacteria in minimal media with

200 mg+ L™ atrazine as the sole nitrogen source
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Figure 3 The growth curves of Arthrobacter sp. AD26,

Pseudomonas sp. ADP and mixed bacteria
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Figure 4 Degradation curves of atrazine of Arthrobacter sp. AD26,

Pseudomonas sp. ADP and mixed bacteria
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