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| dentification and characterization of quinoline-degrading
bacterial strainsisolated from the influent pipeline of a bioreactor
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State Key Laboratory of Microbiad Metabolism, School of Life Sciences and Biotechnology, Shanghai Jiao Tong
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Abstract: [Background] Quinoline is a nitrogen heterocyclic compound with high toxicity,
carcinogenicity but low degradability. A lab-scale denitrifying quinoline-degrading bioreactor was
developed and in operation for several years. [Objective] To isolate the potential quinoline-degrading
bacteria from the influent pipeline of the bioreactor. [M ethods] The media with quinoline as sole carbon
source were adopted to enrich, screen and purify degrading strains. Phylogenetic analysis was performed
through 16S rRNA gene sequencing. The characteristics of quinoline degradation by different strains were
investigated under different pH and temperature conditions. [Results] Based on the phylogenetic analysis,
four isolates Q1, Q3, Q7 and Q8 were identified as the genera of Sphingobium, Massilia, Rhodococcus and
Dyadobacter, respectively. We demonstrated that 50 mg/L quinoline could be removed within 48 h by all
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of the strains with varied degradation characteristics. The accumulation of 2-hydroxyquinoline was
detected during the cultivation of strain Q1, Q3 and Q8. Notably, the genera of Sphingobium, Massilia and

Dyadobacter have not been reported yet on quinoline degradation.

[Conclusion] The four

quinoline-degrading bacteria isolated from the influent pipeline of bioreactor can provide novel strain
resources for decontaminating industrial wastewater containing quinoline, which may contribute to further
understanding of the mechanism of quinoline biodegradation.

Keywords: Quinoline-degrading bacteria, I solation, Characterization, Influent pipeline
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Isolate Q1 (MK271348)
Sphingobium hydrophobicum C1 (NR152071.1)
‘ Sphingobium sp. DT (MG594846.1)
99 Sphingomonas sp. 2D23 (JN228327.1)
Massilia oculi CCUG 43427A (NR117180.1)
Isolate Q3 (MK271349)
Massilia sp. HIBO11 (HQ331110.1)
Massilia sp. VA2306903 (AY445912.1)
Isolate Q7 (MK271350)
Rhodococcus pyridinivorans WZ026 (MF193901.1)
100 ‘ Rhodococcus sp. CNS16 (MH879823.1)
Rhodococcus sp. Chr-9 (GU357742.1)
Dyadobacter fermentans (KP979535.1)
100 Dyadobacter fermentans HPG212 (JQ291593.1)
W Isolate Q8 (MK271351)
Dyadobacter fermentans SW1-11 (KM252940.1)

Figurel Phylogenetictreebased on 16SrRNA gene of isolates and reference sequences

T S 3ORIFHS ;s B8 FORAA AT, SR BEFIRZS S R P AR s BRESAR RGN P9 2 ] 25 S 7
Note: GenBank accession numbers were given in parentheses; Each node represents the taxonomic unit; The branch length shows the extent
of variation in the branch evolution; Distance figures indicate the difference between sequences.
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Figure2 Dynamics of quinoline degradation by four isolates
Note: A-D: Strain Q1, Q3, Q7 and Q8.
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Figure 3 Quinoline removal efficiency under different pH
conditions

TEREAREY), SOk T BRI R o AR S o
VR P WA R AR Ak o1 ) SR e AR — B DR T T
I BOK BRI TP, AR — AR
B AT B SN g R KA R A P 5 b 22 R
fETEIRR, AR SR EME R AL TR

El 4 ATELREFH TEMAERRE
Figure 4 Quinoline removal efficiency under different
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