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Isolation and Denitrification Characteristics
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Abstract: In order to overcome the inhibitory effect of high—saline environment on biological denitrification, a saline—toler-
ant denitrifying bacterial strain was isolated from the activated sludge of a wastewater treatment plant in a chemical industry
park, its species identification was carried out, the effects of different environmental factors on saline—tolerant denitrification
of the strain were explored, nitrogen balance transformation and whole genome sequencing was analyzed. The strain was iden-
tified and named as Stutzerimonas degradans BP. Incubated under 4% salinity stress and with 150 mg/L nitrate as the sole
nitrogen source, the optimal denitrifying carbon source of strain BP was sodium acetate, C/N ratio was 4, pH was 7, and
temperature was 35 C, the rate of nitrate reduction was more than 94% after 48 h, and all nitrate involved in the reduction was
reduced to nitrogen after 72 h. Kyoto Encyclopedia of Genes and Genomes (KEGG) annotation results showed that the meta-
bolic pathway of denitrification of strain BP was NO;"—=N—NO. —N—NO—N.O—N.,, and the saline—tolerant mechanisms
were the uptake of K* and the synthesis of the compatible solutes of proline, glutamate and alginate. Strain BP provides an effi-
cient strain resource for biological denitrification treatment of high—saline wastewater and shows a broad application prospect.
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Fig.1 Morphological characterization of strain BP

61 Stutzerimonas degradans strain BP
94 Stutzerimonas degradans strain D-134-1(K'Y907003.1)

95 Stutzerimonas stutzeri strain FB15(MK828189.1)
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Stutzerimonas stutzeri strain RPCal-2MN 1-1(KX417382.1)

58 Pseudomonas phenolilytica(MW241387.1)
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Stutzerimonas stutzeri strain RPCal-MN 1-2(KX417383.1)
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Fig.2 Phylogenetic tree constructed based on
16S rDNA gene sequence homology
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Fig.3 Effect of carbon source species on saline-tolerant denitrification of strain BP
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Table 2 Nitrogen balance analysis of strain BP
iR/ (mg- L) i
t/h - Z/(mg-L™ N./(mg-L™ NO } N,O/(mg-L™ ODio
NO.-N NO,—N NH,—N A M %/ (mg- L™ 2/(mg-L™) 20/(mg-L™)
0 150.58+1.09 - - - 4.53£1.65 - - 0.105+£0.001
72 4.08+0.16 - - - 5.89+2.12 145.63+6.54 - 0.130+0.003
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Signal transduction
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Fig.8 KEGG annotation of strain BP genome
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Table 4 KEGG annotations to genes associated with salt tolerance
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