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2 4-DCP 3 2 4-DCP
8
1.1.2 DNA DH5a
1.2
MS 9
1.6%
100mg/L 200mg/L
LB 10 LA
LB 100 pg/ml
LA
1.3 2 4-DCP
LA
2 4-DCP  MS
286nm
1.4
1.4.1
pUC19 2.7kb
pRSET-B 2.8kb
Amp'
1.4.2 DNA DNA
SDS v EcoR 1 /Xba | DNA
1.4.3 DNA
EB
DNA 1.5 mL Eppendorf
DNA
1.4.4 DNA PCR
2 4-D 2 4-
1
6853 # GAG AAC ACC ATC TGC
GCC TC 6854 # GCC GGA
CCA TTC GGA TCA C 2 4-
490bp
25pL 94°C 5 min 94°C
1 min 56°C 1 min 72°C 1 min 25
1.4.5 Southern
6853 # — 6854 # GT241-1 DNA
PCR 490bp DNA
Southern Boe-
hringer Mannheim Southern
DNA Southern
DNA 5.5min

68°C 8h 68°C 20h
10
1.4.6 DNA
10 DNA
1.5 dcpA Southern
1.6 2 4-
2 4-DCP
2 4-
11 12
Folin- 1
2
2.1 2 4-DCP
2 4-DCP
2 4-DCP
GT241-1 GT241-1
Pseudomonas
p .
2.2 GT241-1 2 4-DCP
GT241-1
2 4-DCP
2 4-DCP 25 ~ 30°C 18 ~
48h 48h 90mg/l. 2 4-DCP
91% 2 4-DCP MS
400mg/L LA 700mg/L
GT241-1 2 4-D
2- 4- 2 4 6-
2 4-
D
2 4-DCP
2.3
DNA 0.7%
Southern 10kb
1 10kb EcoR 1 /Xba 1
pUC19
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26% ~ 44%

2 1200
7539

I

A
1 GT241-1  DNA

Southern

Fig.1 The enzyme digest spectrum of the total DNA
from GT241-1 A and its Southern blot B
M Marker A/ Hindlll
1 EcoRI /Xba |

Fig.2 Dot blotting profile

A the aim transformant blot

B positive control blot

2.4 dcpA
EcoR 1 /Xba 1 pZ539 10kb
Sacl Smal Kpnl  Hindll
3123 3 6853 # —
6854 # Sacl Kpnl  Hindll
PCR Hind [l 2.4kb
Hind[l[-B Sac | 3.8kb
Sac 1 -B
DNA
DNA Hindll-B Sacl -B
depA
pRSET-B Hind l[-Xba | Hind [l[-EcoR 1
Hind[ll HindIl[-B
Hind Il - Xba 1
Hind|ll-B BS1-
12 DcepA Hind [[[-B pBSI1-
12 pBS1-12/Hind[l 4

M1 2 3 45

3 pZ539
Fig.3  The restriction pattern of cloning fragment
M Marker A/ Hindlll
1 fragment before enzyme digest
2 Sacl digesting fragments middle Sac | -B

3 Smal digesting fragment
4 Kpnl digesting fragments

5 Hindlll digesting fragments middle Hind[I[-B

2.5 dcpA
depA
2389bp depA 1797bp
dcpA GenBank
AY496436

4 pBS1-12
Fig.4 Plasmid pBS1-12 and its enzyme digesting fragment
M Marker A/Hindlll
1 depA subcloned fragment
2 pRSET-B/ Hindll
3 pBS1-12/ Hindlll

4 pBSI-12
BLAST depA
pJP4 2 4- ifdB  Gen-
Bank Accession No.M35097.1 97 %
JD6 2 4- ifdB  GenBank Ac-
cession No. AF068281.1 Burkholderia cepacia
2 4- ifdB  GenBank Accession No.
AF068278.1
BLAST depA
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pIP4 2 4-

GenBank Accession No. AAA98266.1

97.5%
Burkholderia cepacia 2 4-
GenBank Accession No.

AAB86805. 1 60% Defluvibacter lusatien-
sis 2 4- GenBank Ac-
cession No.CAD60255.1 74 % 5

depA GenBank

Query: 1 MALTIETDVLVVGTGPAGASAGALLARYGVRTMLINKYNWTAPTPRAHITNQRTMEILRD 180 Query: 901 LQQGRVFCAGDAVHRHPPTNGLGSNTSIQDSFNLAWKIAMVLNGTADESLLDTYTIERAP 1080
Sbjctl: 1 MALTIETDVLVVGTGPAGASAGALLARYGVRTMLINKYNWTAPTPRAHITNQRTMEILRD 60 Sbjct1: 301 LQQGRVFCAGDAVHRHPPTNGLGSNTSIQDSFNLAWKIAMYLNGTADESLLDTYTIERAP 360
Sbjct2: 1 MSARIETDVLVIGSGPAGGGAAALLARYGIKTMLVNKYGWVANTPRAHITNQRTMEVLRD 60 Sbjct2: 301  LQKGRVFAAGDAIHRHPPTNGLGSNTSIQDSFNLAWKIAMVLKGQADPSLLDTYTTERAP 360
Sbjet3 5 ATVIETDVLVVGSGPAGAASTLLLATY GVKTLCVSKYATTSRTPRSHITNQRTMEVMRD 63 Shict3: 304 LFDNRVFCMGDAVHRHPPTNGLGSNTSIQDAFNLCWKLSHVLQGKAGPELLATYNEERAP 363
Query: 181 LGLEAEARLYAAPNDLMGENTICASLAGEEFGRYRTWGTDVRRRADYDECSPTSMCDLPQ360  Query: 1081 JAKQVVCRANKSLTDLRPKALALALPRATSHDDVKSNMARRKEPGPEAQAQRTRLREAIA 1260
Sbjetl: 61 LGLEAEARLYAAPNDLMGENTICASLAGEEFGRIRTWGTDVRRRADYDECSPTSMCDLPQ 120 Sbictl: 361 IAKQVVCRANKSLEDFPPIAMALGLPQAKSADEMKSNMARRKEPGPEAQAQRTRLREAIA 420
Sbjet2: 61 LGLEKEVKLYATPNELMGENTICASVAGEEFGRIRTWGTDVRRRADYDESSPTAMCDLPQ 120 Sbjet2: 361  VAKQIVQRANKSLGDFPPIAVALGLPQAKSIDEMY ANMAKRKEAGHEGEAQREALRK AIA 420
Sbjet3: 64 LGLELECEAMASPAELMGENVYCTSLVGDELGRVLTWGTHPQRRADYELASPTHMCDLPQ 123 Sbict3: 364 VARQVVQRANKSLGDFPPILAALGLFDTKDPEQMQRNIARLKEQSPEAQEQRAALRAAID 423
Query: 361 NYLEPILVKSAALDGCKVRFDTEYLGLDAIADGYSSRLRDRLNGEEFTVRSKYLIGADGA 540 Query: 1261 GINYVYNAHGVEMNQRYDSPAIVPDNSPDEVFRDVEL YHQASTRPGARMPHVWYYASGDG 1440
Sbjetl: 121 NYLEPILVKSAALDGCKVRFDTEYLGHEQDADGVSSRLRDRLNGEEFTVRSK YLIGADGA 180 Sbjctl: 421 GTNYVYNAHGVEMNQRYDSPAIVADNSPDEVFRDVEL YHQASTRPGAPMPHVWYVYASGDG 480
Sbjct2: 121  TYLEPILIGSSARDGAKLRFDTEYLSIITQDRNGVTARLRDGLSGEEFEVRAKYMIGADGA 180 Shjet2: 421 GTDYVYNAHGVEMNQRYTSDAIVPDGSAAEVFADEEL YHQASSRPGAPVPHVWVYRNG-G 479
Sbjet3: 124 NLLEPIMINHAARRGADVRFHTEFVSLKQDETGVTATVRDHLLDRQYDIRAK YLIGADGA 183 Sbjct3: 424 GTQYVYNAHGVEMNQRYQSAAIVPDGTPDPGFRRDSELYHAHSGRPGAPVPHVWV-TRHG 482
Query: 541 NSRVVSDLDLPLEATMGKSGSINLLFEADLDRYVAHRPSVLNWVIQPGSDIGGLGIGVLR 720 Query: 1441 HRISTKDLCGKGNFTLFTGIGGAAWQDAAAAVSRQLGVAVTVRIGPGQAYDDHYGDFAR 1620
Sbjcti: 181 NSRVVSDLDLPLEGTMGKSGSINLLFEADLDRYVAHRPSVLY WVIQPGSDIGGLGIGVVR 240 Sbjctl: 481  HRISTKDLCGKGNFTLFTGIGGAAWQDAAAAVSRQLGVAVTVRIGPGQAYEDHYGDFAR 540
Sbjet2: 181  NSRVVSDLDLPLEGEMGKSGSINILFECDLTK YVAHRPSVLY WVIQPGSDIGGLGIGVVR 240 Sbjet2: 480 HRISTKDLCGQGRFTILTGIGGDGWKDAAAAAKEKLGVEIDVHVIGTGQALEDQYGEFAA 539
Sbict3: 184  NSQVVDQVGLPVEGKMGVSGSINVVFEADLTKYVGHRPSVLY WVIQPGSSVGGLGIGVIR 243 Sbjet3: 483 RRVSTLDLCGKGRFSLISGIAGSPWVEAAAHAAESLGIDLDVHIGPGQELEDLYGDFAR 542
Query: 721 MVRPWNKWLAIWGYDVEQGPPEISESFARRIVHNLIGDDSVPLKIERISTWPVNDMY ATR 900 Query: 1621 ISEIDTGAILVRPDFHVAYRATSLPADAAGDLVSAMRRILGRQSERSSALRVTSRAI 1794
Sbictl: 241  MVRPWNKWLAIWGYDVEQGPPEISESFARRIVHNLIGDDSVPLKIEGISTWTVNDMYATR 300 Sbjetl: 541 ISEIDTGAILVRPDFHVAYRATSLPADAAGDLVSAMRRILGRQSERSSALRVTSRAI 598
Shjct2: 241 MVRPWNKWLAIWGYDVEQGPPDITEEFARKIVHNLIGDHDVPVKIESTSTWTVNDMYATT 300 Shiet2: 540 MRGTTDSGALLVRPDFHIAYRSDAISDSASEDLIAVMAQVLGRK 583
Sbjet3: 244 MVRPWNKWLCIWGYDIAGGPPDLNEAHARQIVHSLLGDSTIPVKIESTSTWTVNDMYATR 303 Sbict3: 543 VREIEESGALLVRPDNFICWRAMRWQEGSGDELRAALKRAL 583
5 depA
Fig.5 Comparision of the deduced amino acid sequences encoded by depA and relatives genes
Query the deduced amino acid sequence encoded by depA
Shjctl amino acid sequence of 2 4-dichlorophenol hydroxylase of pJP4
Shjct2  amino acid sequence of 2 4-dichlorophenol of Defluvibacter lusatiensis
Shjet3  amino acid sequence of 2 4-dichlorophenol of Burkholderia cepacia
2.6 dcpA GT241-1 2 4-DCP
1 depA
1 2 4- o
18C COD 18C
Table 1 2 4-dichlorophenol hydroxylase activity S SB 18070
1
in transformant cell extracts 2 4-DCP
) E.coli/  E.coli/
Strain 7539 BS1-12  GT241-1
pUCI9  pRSET-B
Enzyme activity 8.4 9.8 23.4 0 0
pmol/min per
mg of protein
DCP 4
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JMP134 pJP4

2 4-D

514 2 4_D

pJP4

depA

2 4-D
EcoR 1 /Xba 1
10kb
Southern
GT241-1
Xba 1

DNA

dcpA
DNA

26% ~ 44 %

1200

pJP4
2 4-

ifdCDEF °

1 2-
-3314 #
PCR

tfdB 1.8kb’
dcpA
Hindlll  Xba 1

depA

pJP4

97 %

GTG

7539

depA

10kb

depA
GT241-1

Southern

depA
pJP4
DNA  Southern
EcoR 1 /Xba 1

depA

EcoR 1/

pUC19

7.9kb Hind Il - Sst 1
ifdB
3 5-
ifdC 3313 #
depA
DNA
3 5-

2 4-

1 2-

2389kb

GenBank
ifdB

depA
275
BS1-12 2 4-
depA

GT241-1

2 4D
2 4-
" GT241-1
2 4-D

ifdS
2 4.

BSI-12
2 4-
2 4

7539
GT241-1
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Isolation of 2 4-Dichlorophenol Degrading Bacterium Strain and Cloning and Expression of
Its 2 4-dichlorophenol Hydroxylase Gene
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Abstract 2 4-Dichlorophenol is toxic and biorefratory organic pollutant. A 2 4-dichlorophenol degrading bacterial strain
GT241-1 identified as Pseudomonas sp. was isolated from soil samples which was collected from drainage area of several 2 4-
dichlorophenol producing factories. Strain GT241-1 had strong 2 4-dichlorophenol degrading ability it could decompose 91 % 2
4-dichlorophenol of 90mg/L within 48 hours at 25 ~30°C  and could utilize 2 4-dichlorophenol 2 4-dichlorophenoxyacetic acid
2 4-D  benzoate and catechol as sole carbon and energy source. Southern blot showed that 2 4-dichlorophenol hydroxylase
gene depA  of strain GT241-1 locates on the about 10kb EcoR 1 /Xba I fragment. This fragment was recovered linked to the
vecter pUC19 and transformed into the E. coli DH5a. A aim transformant 7539 was obtained by dot blotting from about 1200
transformants. PCR and the sequencing results shew that the whole dcpA gene is contained within the 10kb EcoR1 /Xba | frag-
ment of pZ539. This fragment was shortened to about 2.4kb by Hind[ll . The shorted fragment was subcloned to vecter pRSET-
B to get a transformant BS1-12. The subcloned fragment was sequencd. Sequencing results showed that the whole length of the
subcloned fragment containing depA is 2389bp and the nucleotide span of coding region is from number 276 to number 2072
1797bp  with ATG and TAA as start and stop codon respectively. The sequence analysis of dcpA and the deduced amino acid
encoded by dcpA showed that they are different from the relative sequences registered in the GenBank. The subcloned fragment
carry the promoter of depA  this can deduce from the fact that the upflow length of depA coding region is 275bp  and further con-
firmed by the 2 4-dichlorophenol hydroxylase activity measurement results. The 2 4-dichlorophenol hydroxylase activity of trans-
formant 7539 and BS1-12 were detected the results showed these transformants have 2 4-dichlorophenol hydroxylase activity. By

comparison the activity of these transformants were lower than that of the strain GT241-1.

Key words Pseudomonas 2 4-dichlorophenol 2 4-dichlorophenol hydroxylase gene gene cloning
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