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®1 SEEKSEA

Table 1 Strains and plasmids used in this work

Strains and plasmids Relevant charactenstics® Scurce of references
Strains
A . caleoaceticus PHEA-2 p* [7]
Psudomonas stutzeri AOB P This lahoratory
JA P Shanxi University
A23 p* This laboratory
Al R* This laboratory
A3 : TOL* This laboratory
Ad Cb* This laboratory
A5 Cat* This laboratory
A6 2,4Cp* This laboratory
11 testing strains This laboratory
Plasmids
pGEM-T easy Ap Promega

"Designations used for genotypes and phenotypes are as follows: P , Phenol-degrading; R* , Resorcinol; TOL® , Toluene;

Ck* ,Chlorobenzene; Cat * , Catechol;2,4CP* ,2,4-dichlorophenol ; Ap™ , Ampicilin resistance .

1.2 BHEZER

Taq B8 # dNTP & b £ 1.7 f , EcoRI 4 3 @ Promega 4% Bl /= & ,PCR 3| ¥t L84
IAm.
1.3 BHE

LB E A FHE (10 HE 5 B2 REUKE, 10g NaCl, 15g 355, /i & 18 7K & 1000mL,
pH6.8) ; MS 3% 3¢ £ (0.5g NaNOQ, ,0.65g K,HPO,,0.17g KH,P0O,,0.1g MgSO, , In & 7k &
1000ml. ,pH6 . 8)
1.4 M DNA A9IREX

F By FEAE T PHEA-2 . AO8 . JA FI A23 DNA W12 5.8 R C#R (8],

B AL A3 A4 AS A AG A BBRAET K RIIRA 11 %8 DNA A # i 17
B, HTHIBCFR FEE AR HEAKHELE A 1min, HIEA % PCR ¥ 1,
1.5 PCR R Rz

f# F Idaho B4 E PCR NI 1. SR &R H: 4K TuL,10 x Buffer 1pL,2.0mmol/L
dANTP 0.25p1,50pmol/pL 3| 47 Iphl 1puL,50pmol/pL 514 Lph2 1pl.,5u/pl. 8 Taq 8 0.254L,
AR DNAILL, A EHE, H 0, KAEH0PEF, P ,94CHE M 55,52CB K 55,72C
IE {8 155,30 MBS EM Smin, 1 0% TS E K B 7 ,EB R 8 5 & 40T 40 .
1.6 XEmENE

A 4-mE T D,

2 &R

2.1 EHMEAHBERS RS WG R PCR YR RESFISH
Psudomonas . putida H B9 pth[m] + Pseudomonas sp. CF600 Y dmpN[”] . Acinetobacter cal-
coaceticus NCIB8250 f#) mopN"'" M1 Ralstonia eutropha E2 # poxD"™ 1B ¥ 8 B 1L B K T &
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REA BETRRENEERFFIORARE, BHARTHAAMERELBEERRY
Lph1(5’-AGG CAT CAA GAT CAC CGA CTG-3') il Lph2(5’-CGC CAG AAC CAT TTA TCG

ATC-3"), 1l 1,

poxD 178
phlD 179
dmpN 182
mopN 200
poxD 250
phlD 251
dmpN 254
mopN 272
poxD 322
phlD 323
dpN 326
mopN 344
poxD 394
phlD 395
dmpN 398
mopN 416
poxD 466
phlD 467
dmpN 470
mopN 488
poxD 538
phlD 539
drmpN 542
mopN 560
poxD 610
phlD 611
dmpN 614
mopN 632
poxD 682
phlD 683
drmpN 686
mopN 704
poxD 754
phlD 755
dmpN 758
mopN 776
poxD 808
phlD 809
dmpN 812
mopN 830

Bl ESERBAMATESABEERIBETRANELEERFRN YRR
Fig.1 Partial nucleotide sequence alignment of gene encoding the largest subunit of multicomponent phenol hydroxylase from dif-
ferent strains and the design of specific PCR primers(PCR primers designed based on the sequences in the two boxes)

Ll PHEA-2 B9 & DNA 848 ,30 R RLJ5 .3k K PCR 7 ¥, 7 684bp LA — 91 B
K 4 (B 2) o 3 Promega /% F i) pGEM - T Easy FLRER KX PCR R =W #ETRE,
B B M, 18 B R T 4R OB DNA, R TR B )88 EcoR I B0, 5
REW MMM, &% 684bp PCR = ¥ i) B 1 B FF 5 E # Genbank # ¥ i, (E R 5
AF228346) . Blast 81 4r H7T 45 R % 91, 684bp L H M F 5 SBHM G A B #T B Acinetobacter
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calcoaceticus NCIB8250 KBy BB EFE MAHXFIE 4 ESE, —EHESHNERRT
PNEBRHEEME, AIFHFFRRAOER B AERE AT E PHEA-2 XBY B LB
BEE R —Fo 8 7 # A4 F pGEM-684( A& 3),

1 2 bp

—IGIE,

i 331
— 564
B 2 PHEA-2 PCR =4 kM 45 R 3 pGEM-684 B 1 & i¥%
Fig.2 The PCR amplification from PHEA-2 with primer Fig.3 The digestion map of pGEM-684 by EcoRI
Iphi and iph2 1. EcoR I restriction;2. ADNA/ EcoR I + Hind Il Marker.

1.PCR product;2. ADNA/EcoR I + Hind[ll Marker.

2.2 AEFRBEHEBEMBELN PCREA

B B AR B PHEA-2.JA (AO8 1 A23 3% B F ARl #9554 o , 3 o PHEA-2 HEERR S R
EHFFE ,A08 V1B S METE , UL Lphl F1 Lph2 X344 PCR 45 F % ¥ ,JA .A08 ,A23 1 PHEA-2
—HEERREY ¥ L 684bp MY, IR ZS I P KM BEABER TR R,

FEAEF 4 Lpht M Lph2 MM A ECFEASVAENEREERT AN R,
X PHEA-2 AX B FAZXMN I PN AL ZE L EIMILKFT EFLEUMERE ALLA3,
A4 A5 . A6 #HFTT PCRY . SRR, RAH ¥k PHEA-2 ¥ i 684bp B ™ ¥ (& 4) , i
—HBIET 684bp HHW R EBMEMENA M.
2.3 BEEKPFHEREMEL PCR LA

BABFE  FHMEAXESRBERRRBRE,BE LB ¥R EZEEFR, A5 Lphl A1
Lph2 PCR il FEALPEERAY 10 MR B MR BEMITH. S RRHFT7T M EEFH 684bp B
EHERENBELEFE 3 ITHEREY HAEXBMERENFESRST(ES). KK 10
BEEMT SmL & IBEFREF, SHBERG, K 1% EH 2 20wl & 2mmol/L B )
MS B R EP ,20n EMBERHFREFTEMNARKARWNERNRE . AAEBEBRERTSR
WHOE REBTAEEREPER EFRETREM RN ABER, AFREEBRVES ;R
AEEMBRRERERTHE AREEFREPER EERENREFE , FBRAKRE
B 1.9mmol/L 4. Xi6H F PCR ¥ 38 49 684bp & 45 7T LA 4E 4 2 By & 1 L4 Lphl
0 Lph2 A5 YRR IE & RGBS B RB MR H .
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B e e I R R R e e (PR b i bp

W5 PCREMKE BEKPHERBRE
4 JLMHEELSYRBREN PCRT EER Fig.5 The PCR detection of phenol-degrading strains from the

Fig.4 The PCR amplification from some aromatic wastewater of coking plant

compounds-degrading strains Phenol degrading strains(1,4,5,6,7,8, 10) , Non-phenol de-
1.A1;2.PHEA-2;3.A3;4. A4;5. A5;6. A6;7. ADNA/ EcoRI grading strains (2,3, 9); 11. PHEA-2; 12.ADNA/EeoR I +
+ Hind[l Marker. Hindll Marker.

3 it

EBMEBMHRENRSE P GHBE SR T, R MR R XM AR
WARE B REPUFR, 23— R L E B ERA LI EmmA™, £
MRELHEBEARHBEEARERAOEARECBATENER, RACNEREH R E
. Watanabe ¥R\ EHA T FH BB EENBRFFIRIT PCREIY, NEH ISR B L
HEAB I ABEREDTE 17 MET Y ERBEBERNTAEI, FAERR S
FEUHSRFFEOTANEABBEBER", 2 ERELSE S ERSLEEEE NG
SERFFIFTRITE PCREIAERENHRE, ERRAN T EEMEEE PHET ¥ HE
BB, 3 BT SRR K R L T e I B B AR

ABERERSETARNFES , WEARE CF600 4B THEEMNEEB RSB
P H 4B THE KDY, Ralstonia eutropha E2 485 F B A< i 4% i B 7K 1) , B&
MRGANITE PHEA2 4 FREHBEKF , BX ARG R R EB S TG, R
BAZITE PHEA-2 AL REFN S BN S - HEBRRER LIRS A8 ZERFAKE FL
AEE vy L BEEMNWEBRREMRBHAR,PHEA-:2 RBNS X "B HERFHRE
BHATHRE, T AB HAEMASE B, THEELS —BRNEBHITRRE. RE
ABMEBEZAERHEEMMERNELEAEZR ERAARAMBEDREEOED
RUBERNEHRFI AT RERBE, RAXBRABEEESL I AXRANER,

RAFENERFEFRBEARS EEBREHE A UBRE, T B AR B 7w o
RUMEREREE, AR W PCRIVERATARAME (HEBARE BBE
ASFFE )RR ERER K SFHER GREK) PR AR REE, B iEEEK
PERERENRN MR HEXMR T E AR T EENEEETWERYE, T3 8
BT EMABRELENAEFRAUA B AR T,
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THE DETECTION OF PHENOL DEGRADING STRAIN IN ENVIRONMENT
WITH SPECIFIC PRIMER OF PHENOL HYDROXYLASE GENE "

Xu Yuquan'?® Fang Xuanjun’ Chen Ming® Zhang Wei' Li Junming' Lin Min’
(" College of Biology , China Agricultural University , Beijing 100094, China )
(® Institute of Biotechnology Research , CAAS . Beijing 100081, China )
(® Institute for Application of Atemic Energy , CAAS , Beijing 100094, China)

Abstract; A 684bp oligonucleotide fragment was produced by PCR amplification from phenol-de-
grading strain Acinetobacter calcoaceticus PHEA-2 with the specific primers of gene encoding phenol
hydroxylase. The nucleotide sequence of this fragment and its deduced amino acid sequence share
84% and 98% homology with the phenol hydroxylase gene and its deduced amino acid sequences of
phenol-degrading strain Acinetobacter caleoaceticus NCIB8250 . Sets of different aromatic compounds
degrading strains were used lo test this specific prime . The 684bp-fragments were amplified only from
phenol-degrading strains by PCR . When using this pair of primers to detect the bacterial isolates from
wastewater discharged from coking plant, all the tested strains, which possess 684bp characteristic
fragment, showed the ability to degrade phenol in this study.

Key words: Phenol-degrading strains, Phenol Hydroxylase gene, PCR detection, Coking wastewater
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