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a a
1
1.1 a
12h 75%
3 02¢g o
1.2 3 4- a Sigma PCR Promega
27F 5'-AGA GTT TGA TCM TGG CTC AG-3' 1492R 5'-TAC GGY TAC CTT GTT
ACG ACT T-3' o
1.3
1 K,HPO, 1 g-L'' NaH,PO, 1 g-L°' CaCl, 0.02 g-L'' MgSO,-7H,0 0.2 g-L' NaCl 0.5
gL' FeSO,-7H,0 0.01 g-L'! NH,NO; 1 g-L*! a 8 mg 1 000 mL pH7.0 121 C
0.1 MPa 20 min,
2 15~20¢g-L" 121 °C 0.1 MPa 20 min,
3 5¢-L! 10 gL' NaCl 5 g-L'' 121 'C 0.1 MPa 20 min.
1.4 722s BIO-RED PCR
BIO-RED Agilent 1260 o
1.5 a 30 mL 30 min
5 min 5mL 45 mL a 8mg-L" 30°C
150 r-min’' 14d 5 mL 5 o
5 a 30°C 5d
BJ-1,
1.6 BJ-1
o 48 h
1.7 BJ-1 16S rRNA PCR BJ-1
24 h DNA 16S rRNA 27F  1492R
PCR 50 uL mix Green 29 pL 10 wmol-L'27F 2 wL 10 wmol-L-'1492R 2 nL 2 uL ddH,O
50 nL. PCR 94 C 10 min PCR 95°C45s 55 C30s 72 °C 1 min 30
72 C 10 min 4 C lh-207C - PCR
o Ez BioClound https://www.ezbiocloud.net Identify
clustalW  MEGA 6
1.8 BJ-1
1.8.1 a C18 SPE o 10 mL CH,Cl, 10
mL CH;OH 10 mL ddH,O CI18 SPE o C18 SPE o
15 mL CH,Cl, 1 mL
1.8.2 a HPLC a

Agilent EclipseXDB-C18 5 pm 150 mmx 4.6 mm 290 nm Vv
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|4 =75:25 5.00 pL 1.5 mL-min', 0.1~10 mg-L"' a
a Y
X o
a a o
= - / x 100%.
1.8.3 a BJ-1 BJ-1 N
24 h 6 000 r-min’' 5 min a
3 6 000 r*min™' 5 min a
8 mg-L! ODgo 0.1 30°C 28 d, 7d 1 a
0D600nm o 3 a
1.8.4 a =Lrlox 100% c,
Co
Cy °
2
2.1 a BJ-1 5
o BJ-1 BJ-1
48 h I-A . 1-B .
1-A
o 1-B
1 [a] BJ-1 A B
Fig.1 Colony morphology(A) and mycelia morphology(B) of benzo[a]pyrene degrading bacteria BJ-1
2.2 a BJ-1 1 BJ-1 N
BJ-1 C N
o V-P BJ-1
° N BJ-1
o N BJ-1
. ( !
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1 a BJ-1
Tab.l Physiological and biochemical characteristics ofbenzo a pyrene degradingbacteria BJ-1
project results project results
Oxidase + Glucose fermentation +
Catalase + Acetamide -
Methyl red - Cellulose hydrolysis -
Vogues proskaeur - Starch hydrolysis +
Lipid hydrolysis + Gelatin hydrolysis -
+ _
Note:+ indicates positive — indicates negative
2.3 a BJ-1 16S rRNA 5 a
1 a BJ-1 BJ-1 DNA 16S rRNA
BJ-1 16S rRNA 1438 BJ-1 16S rRNA
GenBank KY963532 Ez BioClound https://www.ezbiocloud.net
Identify o 2 BJ-1  Pseudomonas stuizeri strain ATCC

17588 Pseudomonas songnenensis strain NEAU-ST5-5.Pseudomonas zhaodongensis strain NEAU-ST5-21
Pseudomonas a
Pseudomonas

2 a BJ-1
Tab. 2 Sequence alignment result of benzo a pyrene degrading bacteria BJ- 1

Strain number (Accession number) Similar strains (Accession number) Identity/%
Pseudomonas stutzeri strain ATCC 17588 (CP002881) 98.96
Pseudomonas songnenensis strain NEAU- ST5-5 (JQ762269) 98.26
Pseudomonas zhaodongensis strain NEAU- ST5- 21 (JQ762275) 98.22
BI1 Pseudomonas indoloxydans strain IPL- 1 (DQ916277) 97.60
Pseudomonas hunanensis strain LV (JX545210) 97.52
(KY963532)
Pseudomonas guariconensts strain  LMG 27394 (FMYX01000029) 97.36
Pseudomonas kunmingensis strain HL22- 2 (JQ246444) 97.15
Pseudomonas xanthomarina strain DSM 18231(T) (jgi.1021496) 97.08
Pseudomonas otitidis strain MCC10330(T) (AY953147) 97.08

clustalW  MEGA6

2 Bootstrap 1 000 o 16S
rDNA BJ-1 2 BJ-1 Pseudomonas
stutzert strain ATCC 17588 0 98.96% BJ-1 Pseudomonas stutzert
2.4 a BJ-1 HPLC a

Y a X Y =95264X -2.4898 R*=0.999 7,
0.1~10 mg-L™' a o
97.4%;
BJ-1 a 28d 3 3 a
28d 7d  51.00% 28d

86.01%. BJ-1 a
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Pseudomonas kunmingensis strain HL22- 2 | JQ246444.1 |

o Pseudomonas xanthomarina DSM 18231 1jgi.1021496 |
Pseudomonas zhaodongensis strain NEAU- STS- 21 | JQ762275.2 |
Pseudomonas songnenensis strain NEAU- ST5-51JQ762269.4 |
Pseudomonas otitidis MCC10330 | AY953147.1 |

Pseudomonas stutzeri ATCC 17588 | CP002881 |
1001 BJ- 1 | KY963532 |

Pseudomonas indoloxydans strain IPL- 1 1 DQ916277.2 |
LEPseudomonas hunanensis strain LV | JX545210.1 |
94 Pseudomonas guariconensis LMG 27394 | FMYX0100029 |
Idiomarina aquimaris strain SW15 | FJ906745.1 |

0.02

2 16S rRNA [a] BJ-1
Fig. 2 Phylogenetic tree based on 16s rRNA gene sequences of benzo[alpyrene degrading bacteria BJ-1

a 7d 7~21d
a 21d 28d 35%:.
BJ-1 a a o 28
a a o
3 BJ-1 a

Tab. 3 The degradation rate and residues of benzo a pyrene degraded by BJ-1

/d Residues/ mg-L" Degradation rate/%
0 8.3025 -
4.067 9 51.00
14 3.722°8 55.16
21 4.0190 51.59
28 1.1612 86.01

10r —BC -—-GC 70.5

/ mg-L!

Concentration of benzo a pyrene

3 a BJ-1 GC [a] BC
Fig3 Growth curve GC and benzo a pyrene degradation curve BC ofbenzo a pyrene degrading bacteria BJ-1
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N N
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Pseudomonas sp. ' Bacillus sp. 2 . 1 a
Pseudomonas stutzert 28 d a 86.01%
1 a SL- 1 Pseudomonas sp.
28 C 10d 5mg-L! a 35.7% *
1 B3 Pseudomonas sp. 28 C N
a 50 50 5mg-L"' 28d B3 N a
88.4% 54.0% 68.4% * BJ-1 Singleton DR~ 7 |
10
1 a
a o
BJ-1 a 8 mg-L! a
0~7d BJ-1 a ODgorm
7~21d BJ-1 a 21~284d BJ-1
a BJ-1 a
a S BJ-1 8 mg-L' a
28d a 86.01%: Liang L  *
Pseudomonas sp. JP1 a 40d 30%% WuYR 7 1
a Ochrobactrum sp. BAPS a 30d 20% -
1 a JL-14 a 10d
48.9%: a o
a BJ-1 a
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Isolation and Identification of Benzo[a]Pyrene-degrading Strain BJ-1 and
Determination of its Degrading Capability in the Gut of Eisenia fetida

LI Sennan, DIAO Xiaoping, WANG Haihua, GONG Ying
Institute of Tropical Agriculture and Forestry/State Key Laboratory of Marine Resource Utilization in South China Sea,
Hainan University, Haikou 570228, China

Abstract Benzo a pyrene (BaP) is a widely distributed persistent organic pollutant in the environment. Isolating
microbia from the gut of earthworm Eisenia fetida is a new bioremediation technique for degradation of BaP. A
strain  BJ-1 was isolated from the gut of earthworm through spread plate after 8 mg- L' BaP stress culture. This
strain was identified by the methods of morphologic observation, physiological and biochemical experiments as well
as 16S rRNA gene sequence analysis. The BaP degradation ability of BJ-1 was tested by using high performance
liquid chromatography ~HPLC . The results showed that the strain BJ-1 was a Gram-negative bacterium, which
belonged to Pseudomonas stutzeri. After being cultured in BaP 8 mg-L"' as the sole carbon source for 28 days at
30 C, the BJ-1 degraded BaP at a rate of 86.01% and a density of 0.424  ODgy,. . The results indicated that the
BaP-degrading strain could be isolated from the gut of earthworm, enriching the microbial resources for degrading
BaP. It provides a new view for the bioremediation of BaP in the environment.

Keywords FEisena fetida Benzo a pyrene micro-biological degradation Pseudomonas



