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Table 1. Composition of chemotaxis related proteins in Novosphingobium bacteria, E. coli and Bacillus bacteria

Strain Size/Mb  MCP CheW CheA CheR CheB CheCX CheY CheD CheZ CheV Total
US6-1 5.34 7 1 1 2 2 1 1 1 16
F2 5.12 5 1 1 2 1 14
PP1Y 5.31 6 1 1 2 3 2 1 16
Rr2-17 4.54 9 4 3 5 5 1 2 1 30
AP12 5.61 1 1 1 2 2 1 1 9
B-7 491 7 4 1 2 2 18 1 35
DSM 19370 4.15 9 2 2 2 3 15 1 34
E. coli 042 5.36 5 1 1 1 1 1 1 11
Bacillus amyloliquefaciens
CCl178 3.80 8 1 1 1 1 1 1 1 1 16
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Figure 1. Chemotaxis gene orders in Novosphingobium strains. A: US6-1; B: F2; C: PP1Y; D: AP12; E: Rr2-17.
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Figure 2. Domain architecture of CheA in three kinds of chemotaxis system. A: Novosphingobium; B:
Sphingomonas; C: Sphingopyxis; D: Pseudomonas; E: Beijerinckia; F: Vibrio; G: Agrobacterium; H: Zymomonas; I
Bordetella; J. E. coli; K: Burkholderia; L: Bacillus; M: Borrelia; N: Nocardioides; O: Pseudomonas; P:
Xanthomonas; Q: Cellvibrio; R: Acinetobacter; S: Pseudomonas; T: Burkholderia; U: Bordetella; V: Hahella.
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Figure 3. Chemotaxis phenomenon to monolycyclic aromatic hydrocarbons compound and TCA cycle
intermediate metabolites by Novosphingobium strains.
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Figure 4. Chemotaxis phenomenon to pololycyclic aromatic hydrocarbons compound by Novosphingobium strains.
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Chemotaxis and characteristics of chemotactic genes in
Novosphingobium strains

Xiaojing Liao, Luxi Yang, Hetharua Buce, Mengkai Zhou, Tianling Zheng, Yun Tian

Key Laboratory of the Ministry of Education for Coastal and Wetland Ecosystems, School of Life Sciences, Xiamen University,
Xiamen 361102, Fujian Province, China

Abstract: [Objective] The present study aims to analyze the chemotaxis genes and proteins of several
PAH-degrading Novosphingobium strains, and the chemotaxis of these strains toward aromatic compounds and
intermediates. [Methods] Based on genome comparative analysis, we identified the chemotaxis genes organization
and proteins distribution. We used drop and swarm plate assays to detect the chemotaxis of these strains toward
aromatic compounds and intermediates of TCA cycle. [Results] We found that all these Novosphingobium strains
showed chemotaxis, but the chemotatic ability varied. The completed genome sequenced strains N. pentaromativorans
F2, N. pentaromativorans US6-1, N. pentaromativorans PP1Y, Novosphingobium sp. AP12, Novosphingobium sp.
Rr 2-17, and Novosphingobium nitrogenifigens DSM 19370 contained MCP, CheW, CheA, CheB, CheR and CheY.
Strain F2, US6-1 and PP1Y, shared a consistent order of chemotaxis genes in “che” cluster. The chemotatic system
of these Novosphingobium strains belonged to the Fla chemotactic system. [Conclusion] These strains all contained
a complete chmotaxis pathway. Their chemotactic ability toward aromatic compounds and intermediates varied, and

the chemotaxis of US6-1 was obvious.
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