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Abstract

Three biphenyl-degrading microorganisms were isolated from polluted soil samples in Sasang-gu, Busan. Among them,
isolate DS-94 showing the strong degrading activity was selected. The morphological, physiological, and biochemical
characteristics of DS-94 were investigated by API 20NE and other tests. This bacterium was identified as the genus
Pseudomonas by 16S rDNA sequencing and designated as Pseudomonas sp. DS-94. The optimum temperature and pH for
the growth of Pseudomonas sp. DS-94 were 25C and pH 7.0, respectively. This isolate could utilize biphenyl as sole source
of carbon and energy. Biphenyl-degrading efficiency of this isolate was measured by HPLC analysis. As a result of
biological biphenyl-degradation at high biphenyl concentration (500 mg/L), biphenyl-removal efficiency by this isolate was

73.5% for 7 days.
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2.1, EEAC 3 HiX]|
Biphenyl (>99.5% purity) A2k Sigma-Aldrich

A
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of| A F+918}+91 2.1, mineral salts medium (MM HJA])
9] AL o3 Atk NaCl 0.5 g/L, (NH4)2NO; 1.0
/L, KoHPO, - 3H,0 1.5 g/L, KH>PO, 0.5 g/L, MgSO; -
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g 2Aslo] Bolo] 948 T ES Aehr

2.3. 1z biphenyl?| £35lis H|w

Biphenyl £3}-5-0] 9% DS-94, 95, 96 #5552
3520] biphenylol] ek Bl v, 24517
93t e vt Tk Biphenyle] 3003} 500
mg/Lo] 5= 2 ¥3HE BMM HjX] 100 ml7} £9]
U300 ml AH2E Eef0] seed BN S 2 FEE
7} 1% (viv) 7} BlE2 AEakT, 25C, 180 rpmolA] 7
A7F R esioict w8 AS YaEa4,000 g,
20 min, 4 C)s}o] FAE AAT Asds SN2
719f &7 &, 53F2] EtOAc (ethyl acetate) = 33] |t
Eoto] F&E319lal, F71-8v &2 anhydrous
sodium acetate @ =52 A| A3t &, evaporatorE ©]
85to] F=313At) 55 A&l EtOAc 10 mlE 3
7}5}0] PTEE filter (Whatman, 0.2 ym)& o] 2}s} th2,




Biphenyl £-3] 0] & Pseudomonas sp. DS-94 0] H-2] 4 57 1393

0] 10 b= F|3}o] reverse-phase high-performance
liquid chromatography (HPLC, Waters Co.)9]
injection}o] ZH5: biphenyl %5 245Hc). 1]
£ column2 Cosmosil 5C18 (4.6 mm x 250 mm x 5
) ARSI O 1, o] FA) -fulji= acetonitrile/water
(70:30, v/v)2H, flow rate= 1.0 ml/min®] ] 2.,
detectionS UV 254 nmoj|A =85}%ch HE Alg
£33] 0 AR Fotol A ABsta

24, oo ME|M EY ¥ SH

#el54 % biphenyl £ 240l 744 Holut
DS94 0] LB wjol o] 24 4HEAS 24}
al7] gleto] 2% W 27] pHoll ohe L
Atk = 4T ~40C, pHE 4~1008 7}7}
3, 25°CollA] 180 rpm &2 24 A|7F 21 vl Fstict.
T+F9] 5412 B3P G A|(Shimadzu, UV-160)2 &
(660 nm)E 753k

3t DS-94 #5529 AL ¢5te] MacFaddin
(1980)©] HFH-S 2} 775}7, API 20NE kit (Biomerieux,
France)E ©]-8-5to] e, Astel2d EAES ARG
9tk 1 A3MS apiweb™ database (http:/apiweb.
biomerieux.com)E Zx5l0] 12402 BaskA &
A AEsieint EE Rrh 4o 54 Slstol
16S rRNA geneS ©]-831 sequencings H5FTH
(Dunbar 5, 2000). = A= DS-94 ++5= LBH|| A
of| 4] 18A17F BiF3t &, AccuPrep'™ Genomic DNA
extraction kit (Bioneer)E ARE5}0] total genomic
DNAE FZ=3}9] template 2 ARE-5FITE 16S rRNA
FAAe] S3ofl o-8% primer’d= 49F (5'-AGAA
TTCTNANACATGCAAGTCGAICG-3")2} 1492R (5°-
GTGGATCCGGYTACCTTGTTACGACTT-3")&
AMESHE Tt Moyer 5, 1994). o]uj] forward primer2]
5'oll= AISEE A EcoRI19] Q1A K ]E, reverse primer
9] 5'olli= BamH19] 1A R9|E 375131t PCR ®E
22 AccuPower PCR Premix (Bioneer)E ARE-5}o]
Minicycler (MJ Research, USA) 2 AA|S}IT) HA
94°Cofl A 57 WHAAAIZ F, 94CoflA] 17, 61°Cefl
Al 1, 72 Coll A 124 303] HEESo] DNAE 5%
Al7]1a, mpRjEto 2 72°Co|A 5E87F extensionA| A
PCR H$-& 22X Zch AA = 16S rDNA 2] PCR

(e} =ie]

HS-E-5 pGEM-T vector (Promega)®] ligationA]#
HRSE-5 m)g] ZH]3F 200 x02] XL1-blue competent
cello] transformation A]7] & alkaline lysis mini-prep
HhH(Sambrook 5, 1989)°.2 plasmidE mini-prep
SkRATt. o]et o] 16S rDNA 45 F8to] 4714
&S AA3 T, National Center for Biotechnology
Information (NCBI)2] GenBank H|o]E]H]o] 204
VA AP A0] 8BS} A7 MBS vk o
™, MEGA 2.1 package (Kumar 5, 2001)E ©|-23]
o AFE=E IR

TE

3. 21t =

an

3.1, Biphenyl 23 DjMEZ2o| £2

Biphenyl 35 0452 R257] $Jako] RAL A}
AT FARHA ) 0@ EFE FANER A5}
9ick. WA biphenylol] 294171 ahjoyo e 5475}
o] biphenyl &5 100 mg/L=Z $-3-3F BMM 114
w2l wuksto] 7917k vjoket ¥, A2 ohe 57
Aok BT BRUS Asle] 379 #7544
EY 53t o] #FE°] biphenyl-S AU O 2 0|8
sto] AJsh=A1E AAF 215k biphenyl w8 5
A A= 5 v wsl7] €]35}e], biphenyl2 10, 100, 200
mg/L2 FH-3k BMM ool 4] wfekabol 2o 2
A JE8 2ARE ATH: Fig. 17 2t DS-94 5
7} DS-959} 96 3= HTt BMM sz of| 4] A A3 2ko]
L3}tk ESFDS-94 +5+=200 mg/L (biphenyl)

05
200 mg/L

H100 mg/L
04 010 mg/L
03
0.2
0

Ds-94 Ds-95 Ds-96

Bacterial growth (O.D. 660 nm)

Isolates
Fig. 1. Cell growth of the isolates in the presence of
biphenyl. Isolates were cultured in BMM containing
10, 100, and 200 mg/L of bipheny! for 7 days at 25 C.
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shisol Wol e o 4 ATk o4Fe] Ht biphenyl
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Fig. 2. Residual biphenyl concentration in the culture broth
containing 300 and 500 mg/L of biphenyl. Isolates
were cultured in BMM for 7 days at 25C.
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Table 1. Morphological, physiological, and biochemical
characteristics of isolate DS-94 selected physiAPI

20NE and other tests

Test Result
Shape rod
Gram staining -
Motility motile
pH optimum 7.0
Temperature optimum ( C) 25
Growth at 4C +
Growth at 37°C +
Growth at 40 C -
API 20NE:

Indole production -
Acidification during glucose fermentation -
Arginine dihydrolase -
Urease -
Presence of B-glucosidase +
Presence of [3-galactosidase +
Protein hydrolysis -
Assimilation of:
Arabinose +
Citrate -
Gluconate -
Glucose +
Maltose +
Mannitol -
Mannose -
N-Acetyl-glucosamine +
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0003

Fig. 3. Phylogenetic tree based on comparison of the

16S rDNA sequence indicating the position of DS-94. The

phylogenetic tree was generated using the neighbor-joining method. Bootstrap values, expressed as percentages of
1000 replications, are given at branching points. Bar shows two nucleotide substitution per 1,000 nucleotides.
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