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Transcriptomic analysis of Pseudomonas aeruginosa DN1
upon degradation of fluoranthene
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Abstract: [Background] Pseudomonas aeruginosa DN1, isolated from a petroleum-contaminated soil,
exhibits a versatile metabolism and can utilize both n-alkanes and aromatic hydrocarbons. [Objective] The
aim of this study was to fully understand the expression of vital genes for fluoranthene degradation and the
changes of transcriptional spectrum of the DN1 in response to fluoranthene. [Methods] An
RNA-Seg-based transcriptome was conducted for a global analysis of the DN1 in media with fluoranthene
and glucose respectively, and all transcripts were subjected to KEGG classification and pathway
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annotation, GO classification and enrichment analysis. [Results] A total of 6 189 assembled contigs were
obtained and analyzed in detail. In contrast to control group with glucose, 1 919 genes that corresponded to
this degradation in the DN1 were found to be up-regulated and 1 603 genes were found to be
down-regulated. KEGG pathway analysis showed that 112 KEGG pathways with up-regulated expression
were variant, and 317 of the 1 408 genes that were about 73.4% of total differential genes annotated to the
“metabolism” pathway involved in carbohydrate metabolism and xenobiotics biodegradation and
metabolism, accounting for 16.53% of the “metabolism” pathway, which suggested that fluoranthene
degradation by the DN1 may be closely related to these pathways. Moreover, the differentially expressed
genes of primary metabolic pathways were identified and the results indicated that the main pathways,
such as ABC transporters, biosynthesis of amino acids, two-component system and carbon metabolism,
involved mostly in substrates recognition and transport, signal transduction and gene expression
regulation. [Conclusion] The results will be expected to enhance our understanding on fluoranthene
metabolic pathway and stress response of the DN1 in future studies, as well as lay a solid theoretical

foundation for the research on microbial remediation of environmental pollutants.

Keywords: Pseudomonas aeruginosa DN1, Transcriptome, Fluoranthene, Degradation, Gene expression
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Table1 RNA-Seq data for reads number in two samples
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Figure 1 Volcano plot of differentially expressed genes
induced by fluoranthene and glucose respectively
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Figure 2 GO enrichment results of differentially expressed genes
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Table 2  Statistics analysis of some different genes expression level beyond 8 times

Main class Gene ID Expression difference KEGG pathway KEGG ID
using Log; ratio

Cellular process BG483_RS25255 5.026 776 494 = =
BG483_RS18640 4.674 491 400 Membrane transport K03227
BG483_RS12905 3.822 162 841 Metabolism of other amino acids K06163
BG483_RS30820 3.501 592 104 = =
BG483_RS24070 3.496 614 276 Membrane transport K02460
BG483_RS03855 3.471 566 862 = =
BG483_RS05110 3.460 362 137 Amino acid metabolism K01953
BG483_RS28200 3.382 398 426 = =
BG483_RS18175 3.229 306 461 Energy metabolism K00362
BG483_RS12915 3.223 861 296 Metabolism of other amino acids K06165
BG483_RS18610 3.197 312 788 Membrane transport K04058

Metabolic process BG483_RS03860 5.612 810 047 = =
BG483_RS25255 5.026 776 494 = =
BG483_RS12905 3.822 162 841 Metabolism of other amino acids K06163
BG483_RS30820 3.501 592 104 = =
BG483_RS03855 3.471 566 862 = =
BG483_RS05110 3.460 362 137 Amino acid metabolism K01953
BG483_RS11205 3.422734 74 = =
BG483_RS28200 3.382 398 426 = =
BG483_RS18175 3.229 306 461 Energy metabolism K00362
BG483_RS12915 3.223 861 296 Metabolism of other amino acids K06165
BG483_RS03870 3.196 715 274 = =
BG483_RS06855 3.114 692 039 Amino acid metabolism; Global and overview  K00836

Cell part BG483_RS18590 5.666 837 645 = =
BG483_RS06095 4.087 070 697 = =
BG483_RS30820 3.501 592 104 = =
BG483_RS24070 3.496 614 276 Membrane transport K02460
BG483_RS04965 3.437 411 344 Membrane transport K13893
BG483_RS28200 3.382 398 426 = =
BG483_RS18610 3.197 312 788 Membrane transport K04058

Metabolic process BG483_RS03860 5.612 810 047 = =
BG483_RS25255 5.026 776 494 = =
BG483_RS00650 4.468 132 403 = =
BG483_RS03810 4.312 940 401 Metabolism of terpenoids and polyketides K12241
BG483_RS12905 3.822 162 841 Metabolism of other amino acids K06163
BG483_RS30820 3.501 592 104 = =
BG483_RS03855 3.471 566 862 = =
BG483_RS05110 3.460 362 137 Amino acid metabolism K01953
BG483_RS11205 3.422 73474 = =
BG483_RS16960 3.304 509 029 = =
BG483_RS18175 3.229 306 461 Energy metabolism K00362
BG483_RS12915 3.223 861 296 Metabolism of other amino acids K06165
BG483_RS03870 3.196 715 274 = =
BG483_RS06855 3.114 692 039 Amino acid metabolism; Global and overview  K00836

Note: —: None.
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Figure 4 KEGG classification of differentially expressed genes in B class
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Figure 5 Gene enrichment analysis of different KEGG pathways
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Note: A: Carbohydrate metabolism; B: Xenobiotics biodegradation and metabolism.
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Figure 6 The unigene number and differently expressed genes in primary KEGG pathway
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