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Abstract — The 2,3-dihydroxybiphenyl(2,3-DHBP) dioxygenase, the product of pcbC gene, was puri-
fied from the biphenyl and 4-chlorobipheny! degrading Pseudomonas sp. DJ-12 by the methods
of acetone precipitation, DEAE-Sephadex A-50 ion exchange chromatography, and Sephadex G-150
gel filtration chromatography. The enzyme was estimated to be about 260 kilodaltons in molecular
weight and to be consisted of eight subunits. The K,, value of the enzyme was 61 uM to 2.3-
DHBP and the highest activity of the enzyme was observed at pH 8 and 30T . The 2,3-DHBP
dioxygenase showed enzymatic activity to the substrate of catechol, but not to 3-methylcatechol,

4-methylcatechol, and 4-chlorocatechol.
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Fig. 1. Catabolic pathway for degradation of 4-chloro-
biphenyl or biphenyl.

Compounds; I, 4-chlorobiphenyl; II, 2,3-dihvdro-2,3-di-
hydroxy-4'-chlorebiphenyl; I1I, 2,3-dihydroxy-4'-chloro-
bphenyl; 1V, 2-hydroxy-6-0x0-6-(4'-chlorophenyl} hexa-
2,4-dienoic acid(meta-cleaveage compound); V, 4-chlo-
robenzoic acid; VI, 2-hydroxypenta-2,4-dienoic acid.
Enzymes; pcbA, 4-chlorobiphenyl dioxygenase; pcbB,
dihydrodiol dehydrogenase; pcbC, 2,3-dihydroxy-4'-ch-
lorobiphenyl dioxygenase; pcbl), meta-cleavage com-
pound hydrolase.
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Culture broth
- centrifuge at 4,000Xg

for 30 min

Crude extract

— disrupt by sonication

— centrifuge at 28,000Xg
for 30 min

—  Acetone concentration

Step - cold acetone 50~66% (v/v)
l - centrifuge at 10,000 X g
for 10 min

— DEAE-Sephadex A-50
Step - liner gradient from 0 to 2M NaCl
11 in 10 mM phosphate buffer

— cold acetone concentration

— Sephadex (-150
Step - 10 mM phosphate buffer

A — cold acetone concentration

Purified enzyvme

Fig. 2. Purification flow of 2,3-dihydroxybiphenyl dioxy-
genase.
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Fig. 3. DEAE-Sephadex A-50 ion exchange chromatog-
ram of 2,3-dihydroxybiphenyl dioxygenase.
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Fig. 4. Sephadex G-150 gel filteration chromatogram
of 2,3-dihydroxybiphenyl dioxygenase.
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Fig. 5. SDS-PAGE of 2,3-dihydroxybiphenyl dioxyge-
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Lane |, size marker; Lane II; purified 2,3-DHBP dioxy-
genase.

Purification of 2,3-dihvdroxybiphenyl dioxygenase

Specific activity

Purification step ~Total ’ Total . Purification Yield
activity  {umt) protein (mg) {(umt/mg) fold (%)
Crude extract 11,835 7,890 1.5 1 100
(Step 1) Acetone precipitation 8,437 2,250 3.75 2.5 71.3
(Step 1) DEAE-Seph. A-50 3,344 209 16 10.6 283
(Step 1II) Sephadex (-150 1,768 59 30 20 149
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Fig. 6. ve-PAGE of 2,3-DHBP dioxygenase.

(I) Electrophoresed gel treated with 0.1% solution of
2.3-dihydroxybiphenyl in 50 mM Tris hydrochloride-10
% acetone buffer, pH 7.5. (II) Coomassie blue-stained
gel corresponding to phanel 1. Lane 1, crude extract
of Pseudomonas pseudoalcaligenes KF707: Lane 2, crude
extract of Pseudomonas sp. DJ-12; Lane 3, crude ext-
ract of E. colt CUL03. The arrows indicate the position
of the protein bands showing 2,3-DHBP dioxygenase
activity.
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Fig. 7. Lineweaver-Burk plot of 2,3-dihydroxybiphenyl
dioxygenase to 2,3-DHBP.
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Fig. 9. Effect of temperature on the activity (A) and
stability (S) of the 2,3-dihydroxybiphenyl dioxygenase.

Table 2. Substrate profile of 2,3-dihydroxybiphenyl dio-
xygenase

Substrate  2,3-DHBP dioxygenase activity  Relative
(U/mg of protein)® activity (%)
2,3-DHBF 23 100
Catechol 10.36 45
3-methylcatechol 1.65 7
4-methvicatechol 0.1 0.4
4-chlorocatechol 0.1 0.4

*One unit of enzyme activity is equal to the formation
of 1uM meta-cleaveage product from 23-DHBP per
minute at 25C.
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