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Isolation of Quizalofop-p-ethyl-degrading Bacteria from Soil by DGGE-Colony in
situ Hybridization
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Abstract: Naturally occurring bacteria isolates capable of metabolizing pesticides have received considerable attention because they
offer the possibility of both environmentally friendly and in situ remediation. The effect of herbicide quizalofop-p-ethyl on bacterial
community in soil was analyzed using the technique of PCR-DGGE for isolating strains biodegrading quizalofop-p-ethyl. Results
indicated that the soil bacterial community structures significantly changed after adding quizalofop-p-ethyl. The bacterial diversity of soil
showed an increasing-decreasing-increasing trend. The largest changes occurred in the 9th day and then became stabilized. According
to the sequencing results of bands in DGGE profiles, it inferred that members of bacterial genera Pseudomonas, Massilia and
Burkholderia had tolerance to quizalofop-p-ethyl, and the potential for degradation. These microbial groups could be used to isolate and
screen as the indigenous microbial resources to reduce pesticide residues. Digoxigenin-labeled probes had been synthesized based on
the sequencing results of bands in the DGGE profiles, and three bacterial strains capable of biodegrading quizalofop-p-ethyl were
isolated from soil by colony in situ hybridization technique. The strain named L1 was able to utilize quizalofop-p-ethyl as the sole source
of carbon. The strain was identified as Pseudomonas sp., based on the phylogenetic analysis of 16S rRNA. The degrading ability of
strain L1 in minimal medium with quizalofop-p-ethyl was investigated by HPLC. The quizalofop-p-ethyl content decreased by almost
50% after 7 days, and the biomass of strain L1 increased while the content of quizalofop-p-ethyl was decreased. This confirmed that the
strain L1 had the capacity of degradation. This result provided a basis for future research on degradation mechanism and functional
genes.
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(1 min) =52%C (50 s) —=72°C (1 min 30 s) ] (30 1
/) —=72°C (10 min) —4°CIRAF.

®1 HEEBERASY
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CGCCCGLLGLGLCGLGGLGGGLGGGGLGG6
338FGC GGCACGGGGGGACTCCTACGGGAGGCAGC
AG
S518R ATTACCGCGGCTGCTGG
338F CCTACGGGAGGCAGCAG
27F AGAGTTTGATCMTGGCTCAG
1492R TACGGYTACCTTGTTACGACTT
T7 TAATACGACTCACTATAGGG
SP6 ATTTAGGTGACACTATAG
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mg-g ) MR ME— R JR B T AL ER W AR B SR S D ik
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Fig. 2 Bacterial DGGE profile of soils with quizalofop-p-ethyl in different treatment time
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Fig. 3 Clustering analysis of the soil bacterial community with

quizalofop-p-ethyl in different treatment time
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Table 3 Similarity analysis of the soil bacterial community with quizalofop-p-ethyl in different treatment time/%

AEBRR K/ d 0 3 6 9 12 15 18 21
0 100 75.5 74.5 74.3 68.8 70.7 67.2 67.2
3 100. 0 81.3 66.3 64.9 67.4 64.5 62.5
6 100. 0 72.2 78.5 80.7 77.8 76.2
9 100. 0 82.2 82.2 79.0 79.5

12 100. 0 94.2 90.5 92.2
15 100.0 93.2 93.2
18 100.0 94.8
21 100. 0

FER IR ME R R 5, 49 v 40 B8 FE V% 205 44 A DL de
A RAL 18 d A1 21 d,h 94. 8% ; ML e Y
AP 3 d FI21 d, M 62.5%.

FL Y P13 v 2% 1) 55 S e S 200 1 A ) 2 o
(2270 R MVSP 30X 25 4 b i 20 v 2R 1
F8EL(H) . FRE(S) AR (E,) - 1T T 46457
Br, G5 RN 4 Fos. b MR 2SI SR 1
JEALI 21 d PYRES TR R 2. 825 MR BUR
fIRATZALTE 9 d AUME S T8 80N 2. 635, T+ B i
B RAN I 18 d R 21 d, Y90 18 AN R FeAR
FEALFRO d A1 O d, R 15, ANEALER A A e
(34 5] B AT IR 3, (HUR AR b FEAN K.

F4 BERRLERERLYE HIEAE SRR

(H). £E(S) REEE (Ey)
Table 4  Shannon index ( H) , richness (S) and evenness
(Ey) of the soil bacterial community with quizalofop-p-ethyl

in different treatment time

WBIRB/ A SRR R(H)  EBE(S) Yo (Ey)
0 2.651 15 0.979
3 2.765 17 0.976
6 2.781 17 0. 982
9 2.635 15 0.973
12 2.771 17 0.978
15 2.769 17 0.977
18 2.815 18 0.974
21 2.825 18 0.977
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R4 DGGE $88C T F AEAb BRI — B A7
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TR e IR B FAMLEE/ %
1 y-Proteobacteria Pseudomonas sp. (DQ227346. 1) 99
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3 B-Proteobacteria Massilia sp. ( AB552860. 1) 98
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9 B-Proteobacteria Limnobacter thioxidans( GQ284439. 1) 99
10 a-Proteobacteria Uncultured Rhizobium sp. (GU560171.1) 100
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