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| solation, identification and char acterization of
clodinafop-propargyl degrading Sphingopyxis sp. WP68
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Abstract: [Background] Although clodinafop-propargyl (CP) can efficiently control malignant weeds in
wheat field, the producing and using of CP cause damage to the environment, and pose a threat to the health
of animal and human. [Objective] We isolated an efficient CP-degrading bacterium and studied its
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degradation characteristics to provide microbia resource for bioremediation of CP pollution. [M ethods] The
active dudge sample was collected from a pesticide factory. The CP-degrading bacterium was isolated by
enrichment cultivation and Luria-Bertani (LB) medium containing CP, and identified by morphological,
physiological characteristics and analysis of 16S rRNA gene sequence. Single factor experiments were used
to evaluate the degradation characteristics including temperature, pH, inoculum, substrate concentration. The
degradation product of CP was identified by UPLC-MS. [Results] An efficient CP-degrading strain WP68
was isolated and identified as Sphingopyxis sp.. Strain WP68 was able to degrade 98.26% of 200 mg/L of CP
within 10 h under the condition of 37 °C and pH value of 8.0. The optimal culture conditions for strain WP68
degrading CP were temperature 37 °C, pH 8.0, inoculum 5%, and substrate concentration 200 mg/L. The
degradation product of CP was identified as clodinafop acid (CA) by UPLC-MS. Strain WP68 was also
capable of degrading cyhalofop-butyl and quizalofop-p-ethyl. [Conclusion] Based on the high efficient
degradation ability and high CP-tolerance, Sphingopyxis sp. WP68 has the potential prospect in
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bioremediation of CP-contaminated soil.

Keywords: Clodinafop-propargyl, Sohingopyxis, Isolation and identification, Degradation characteristics
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Figurel Colony morphology and micrograph of strain WP68

T A Wk WP68 TE S el LB #5570k BRI B: Hikk WP6e8 B fii i (x1 000).
Note: A: Colony morphology of strain WP68 on the LB culture containing CP; B: Micrograph of strain WP68 (x1 000).
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Sphingopyxis italica DSM 25229" (HE648058)

8 63 Sphingopyxis witflariensis W-50" (Al416410)
7
10 Sphingopyxis chilensis S377 (AF367204)
1 Sphingopyxis panaciterrae Gsoil 124" (AB245353)

6 T|: Sphingopyxis alaskensis RB2256" (Z73631)
= .

Sphingopyxis taejonensis JSS-54" (AF131297)

Sphingopyxis granuli Kw07" (AY563034)

36

85 Sphingopyxis indica DS15" (EF494193)

[
0.005

B 2 FEtk WP68 R4tk &
Figure2 Phylogenetic tree of strain WP68 based on 16S rRNA gene sequences

Sphingopyxis macrogoltabida IFO 15033" (D13723)
Sphingopyxis ginsengisoli Gsoil 250" (AB245343)

Sphingopyxis soli BLO3' (F1599671)
Sphingopyxis panaciterrulae DCY34" (EU075217)

Sphingopyxis terrae IFO15098" (D13727)
98 Strain WP68 (MH973202)
Novosphingobium lindaniclasticum LE124" (IN687581)

TE: 455 NN ERRR) 16S rRNA JERTSI7E GenBank & 55 433045 MA T4 Bootstrap {B; AR EEURE At (LEE 2.
Note: Numbersin parentheses represent the accession numbers in the GenBank for the 16S rRNA gene sequences of the strain; Numbers on

the branches refer to bootstrap values; Bar (0.005) represents sequence divergence.
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Figure3 High performanceliquid chromatography and mass spectrometry of CP and metabolite
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i C: BRI .

Note: A: High performance liquid chromatography of CP and metabolite; B: Mass spectrometry of CP; C: Mass spectrometry of metabolite.
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Figure4 Degradation of CP by strain WP68
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Figure 5 Effect of temperature on degradation of CP by
strain WP68
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Figure 6 Effect of pH on degradation of CP by strain
WP68
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Figure 7 Effect of inoculum size on degradation of CP by
strain WP68
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Figure 8 Effect of substrate concentration on degradation
of CP by strain WP68
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B9 FE#k WP68 Xt H th 7 8 & & BRI PR E 1 R B AR 170

Figure9 Degradation of other aryloxy phenoxy propionate herbicides by strain WP68

TE: A KRR ; B: WUREHR; C: KiVEMER R,

Note: A: Quizalofop-p-ethyl; B: Cyhalofop-butyl; C: Fenoxaprop-p-ethyl.
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