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Isolation of Aniline —degrading Bacterium Rhodococcus sp. E2 and Characterization of Aniline Dioxygenase
Gene Cluster

LI Yun—xiang, CHEN Xue-ting, ZHOU Chao—yang, PEI Tao, LIU Yong—chuang, HONG Qing, YAN Xin", LI Shun-peng

(College of Life Science, Nanjing Agricultural University, Nanjing 210095, China )

Abstract ; Aniline and its derivatives have become environmental pollutants. The existing aniline—degrading bacteria have narrow substrate
spectrum toward aniline derivatives and can degrade parts of these compounds. Here we isolated an aniline—degrading bacterium E2 from
activated sludge originated from an insecticide factory, and revealed its molecular nature. The strain E2 was identified as Rhodococcus sp.
based on morphological, physiological and biochemical properties, and homology analysis of 16S rDNA sequence. The optimum temperature
and pH value for the degradation by the strain E2 were 30 °C and 7.0, respectively. The highest aniline concentration at which the strain E2
could degrade was 800 mg+L™. Tt could degrade aniline, o—Toluidine, p—Toluidine and 2,5-dichloroaniline. Aniline—degrading gene cluster
was cloned from the strain E2 by amplifying the highly conserved fragment and chromosome walking. This cluster was significantly different
from the current ones in composition, arrangement and homology of genes. It would be a valuable material for investigating the molecular
mechanisms of aniline degradation.

Keywords: aniline; Rhodococcus sp. E2; gene cluster

AR FRBTARSE I, = —Rh o etk AT H
EPEA, AR S R . R e AT A Y e T
LA TSR PRI, Bl 32 T FE B B |
BURE B A2 AR 25 2 ATl B — 2R E 5 YL R
SR T AR A T B B, SRR
Z T N R R AR, AN RIAT B SRS

W75 H #7:2014-03-06

B&TIE  FERIEMBLFE AA 1 F7 42 (J1210056)

{EE BT - 2o (1989—), I BT A, FEREWF5E )5 o] PRI
A4, E-mail: liyunxiang2014@163.com

*JEIE1EE.E B E-mail;yanxin@njau.edu.cn

WS 0 = SR R, i T EAN TR AR e TR
5if, FLAEPRBERE S P O, H 25 LB A BE AR BR R0 i 2
P, 16 R,

TE F RIS TR K AT A2 ) T2 2 el A )
PEA T RREAE R IR R I A B SRR SR PRI A
TERBSNET , RN RRIR Hh B R AR S A i 4-
GAFEIRIP IR AL , SR G B Y A it 2 R A A
R, SRR RE— A RO, AU RS T ORI
AT LAEZR R AL RO 1 T e A D 48—y, 3235 LU
SRR A E N TR, thAR2E 8 1, 2-XUn A



LA EMEREAR B Rhodococcus sp. E2 1585 15 A e AR LA 1991 40 S 883

TR W 2, 3- XU A M AL , 5351300 1 40537 ™ ]
PRI PR . Yl SO PR AR AT, 724K
RS R B Z I W F R, A LR R IR , R4 2
SN P A =R BRATE P 1) e ] A5 40 3% 3 R 1 £ Tt
AT A 5 T SE AL )5 T PR AR AR, W AE AR 2K —
Horh— MR BRSSO AIR, ARl 2R LR IR
W, f S 7 AR N BRI N LT

VR, L BRI R it T ik 32200k A 7 BT 1
JEP AR B R AN S AR R LR R IR L
FERE" SR R R R R S AR R A
JRIAE o EL I IR 6 e TR R AT L BE R AR 70 0 AR A
Y RYITERZE . W Pseudomonas putida UCC22!"5
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LB 537 5 S M1 ¥R 10 g, B BEKY 5 ¢,NaCl 10 g,
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17 Rhodococcus canchipourensis MBRL 353"(JN164649 )
75 — Rhodococcus triatomae IMMIB RIV-085"( AJ854055)

0.005
P

66 { Rhodococcus corynebacterioides DSM 20151"( AF430066 )
100 Rhodococcus trifolii T8'(FR714843)
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Figure 1 Phylogenetic tree constructed by neighbor—joining analysis based on 16S rRNA gene sequences of strain E2 and related species
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Figure 4 Effect of low initial concentrations of aniline on its

degradation by strain E2
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degradation by strain E2
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% 2 8825 bp DNA K EX ORF Thag#i
Table 2 Speculated functions of each ORF identified within 8825 bp DNA fragment

ORF Identity(aa sequence ) Homologue protein Homologue protein source(GenBank ID)

[elR 74% IcIR family transcriptional regulator WP_003934520

RpiR 68% RpiR family transcriptional regulator WP_005193789
A, 95% large subunit of aniline dioxygenase BAHS56716
A, 96% small subunit of aniline dioxygenase BAH56717
T 61% glutamine amidotransferase WP_005193781
Q 79% glutamine synthetase ETA08098
Fd 90% 2Fe-28 ferredoxin BAHS56719
B 73% aniline dioxygenase reductase BAH56720
T, 55% glutamine amidotransferase WP_006333791

Strain

A, Ay T, Q Fd

IelR  RpiR

B T,

A, As T, 0 Fd B T,
= ) )

Q T A, A, B R
large subunit of aniline ] aniline dioxygenase
dioxygenase glutamine synthetase reductase

glutamine

amidotransferase

transcriptional

=

regulator

b, 2Fe-2S
%%/ ferredoxin

6 Eik B2 REREBERZSCRENEAFRRENERZELILR

Figure 6 Comparison of aniline—degrading gene clusters with existing ones
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AATQFABT,, fitJ5 , 24 W EAE A SR K- Al
AR (R B AU <51% )

R A5 Kweon 5P H 13k I 3 2 U v, T Ak
E2 il AN-22 {38 J5i B J& GR—type (HHAR & kA
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X% H o e A TR SR 2%

3 £

AT i T AR 2] i i k{5 e
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21K J& (Rhodococcus sp.) . AR E2 FEAFAIE T Fx
IR 30 C, fx il pH g 7.0 BEREAR AL 0 e i
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