Kor. | Appl. Microbiol. Biotechnol.
Vol. 24, No. 6, 657-663 (1996)

pKT230 HIE{E 0|8

URIY - Ux|H* -

s=0istD

Aoinjatchst ojAEsta

8t Pseudomonas sp. P202)
2,3-Dihydroxybiphenyl Dioxygenase

RERIS| B2y

JhEed! - n|7:13|l . Bl
g UHEEH i zxiﬂlgaﬂﬁ?ﬂﬁi

Cloning of 2,3-Dihydroxybiphenyl Dioxygenase Gene from Pseudomonas sp. P20 using pKT230 Vec-
tor. Ji-Young Kim, Chi-Kyung Kim*, Jong-Ok Ka', Kyung-Hee Min' and Yong-Keun Park'. Department of
Microbiology, Chungbuk National University, Cheongju 361-763, 'Research Center for Molecular Microbiology,
Seoul National University, Seoul 1657-742, Korea — Pseudomonas sp. P20 isolated from the polluted environment
is capable of degrading biphenyl and 4-chlorobiphenyl. The pcbABCD genes responsible for degradation of
biphenyl and 4-chlorobiphenyl were cloned using pBluescript SK(+) from the chromosomal DNA of Pseudomo-
nas sp. P20 to construct pCK1 and pCK102, harbouring pchbABCD and pcbCD, respectively. The 2,3-DHBP
dioxygenase gene, pcbC, was cloned again from pCK102 by using pKT230 which is known as a shuttle vector
and pKK1 hybrid plasmid was constructed. The E. coli KK1 transformant obtained by transforming the pKK1
into E. coli XL1-Blue showed 2,3-DHBP dioxygenase activity. The specific 2,3-DHBP dioxygenase activity of
E. coli KK1 was similar to that of the E. coli CK102, but much higher than those of the natural isolates,

Pseudomonas sp. DJ-12 and Pseudomonas sp. P20.
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Fig. 1. Microbial catabolism of biphenyl to form benzoate
and 2-hydroxypenta-2,4-dienoate.

The enzymes are biphenyl dioxygenase (pcbA), dihydrodiol
dehydrogenase (pchB), 2,3-dihydroxybiphenyl(2,3-DHBP)
dioxygenase (pcb(C), and 2-hydroxy-6-oxo-6-phenylhexa-2,4-
dienoate(HOPDA) hydrolase (pcbD).
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Table 1. Bacterial strains and plasmids used in this study.
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Strains and plasmids Relevant markers Sources

Bacterial strains

Pseudomonas sp. DJ-12 BP ', 4CB", 4CBA"', 24-DCBP- (5)

Pseudomonas sp. P20 BP ., 4CB', 4CBA |, 24-DCBP’ (24)

E. coli CK1 BP', 4CB", 2,3-DHBP’ (23)

E. coli CK102 2,3-DHBP (23)

E. coli KK1 2,3-DHBP’ This study

. coli XL1-Blue Host strain Stratagene Ltd.
Plasmids

pCK102 pcbCD, Ap', subclone containing 6.3 kb EcoRI fragment of pCK1 (23)

pKK1 pcbC, 1.95kb EcoRI fragment of pCK102/SK(+), Km' This study

pKT230 Cloning vector, Km", Sm’, Mob' (26)

Abbreviation: 4CB, 4-chlorobiphenyl; BP, biphenyl; 4CBA, 4-chlorobenzoate: 2.4-DCBP, 2 4-dichlorobipheny!: 2.3-DHBP, 2.3-

dihydroxybiphenyl; Ap', ampicillin resistance; Km', kanamycin resistance; Sm’, streptomycin resistance; Mob'

, mob gene.
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Fig. 2. Cloning scheme of 2.3-dihydroxybiphenyl dioxyge-
nase(2,3-DHBD) gene from Pseudomonas sp. P20.
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Fig. 3. The recombinant plasmid pKK1 and its fragments
digested with various restriction endonucleases.
Abbreviations: A-H, A-Hindlll size marker; E, EcoRl; H,
HindlIll; P, Pstl; Sa, Sacl: S, Sall.
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Fig. 5. Degradation of 2,3-DHBP and production of HO-
PDA by E. coli KK1 containing 2,3-DHBD gene by resting
cell assay.

The resting cell assay was conducted in 10 mM potassium
phosphate buffer containing 2 mM 2,3-DHBP.
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Fig. 4. Physical maps of the recombiant plasmids pKK1 containing 2,3-DHBD gene.
Abbreviations: E, EcoRI; S, Sall; B, BstEIl; X, Xaol, H, Hindlll; Xb, Xbal; Sa, Sacl; +., express; —, not express.
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Fig. 6. Growth curve and production of HOPDA by E. coli
KK1 in minimal medium added with 2,3-DHBP.

The growing cell assay was conducted in minimal medium
with 1mM 2,3-DHBP. Minimal medium 1s containing 1%
glucose as sole carbon source and energy source.
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Fig. 7. Production of HOPDA from 2,3-DHBP with the
crude enzyme from E. coli KK1. The reaction was performed

in 10 mM potassium phosphate buffer containing 250 uM
2,3-DHBP at 25°C,
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