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Fig.1 Structure of the recombinant plasmid, pUCDEXL for
dehalogenase expression. pUCDEXL contained
approx. 4.5 kbp insert fragment encoding DL-2-
haloacid dehalogenase at EcoRI restriction site of
pUC118.
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Fig.2 Reaction by the dehalogenase from E.coli IM109
(pPUCDEXL). The debalogenase acts on both D- and
L-2-halo acid and produces 2-hydroxy acid with in-
version of the C2-configuration.
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Fig.3 Dehalogenation of 50mM 2-CPA by immobilized E.coli IM109 (pUCDEXL).
Agar, PVA and Acrylamide were used for immobilization.

Table 1 Dehalogenation by leaked cell after
immobilization.

Cell concentration (mg/mL)
10 20 30 50

Agar A 0.011 0019 0.033 0.058
B 0.001 _ 0.009 0.017 0.044

B/A 009 047 052 076
PVA A 0.052 0.089 0.121 0.071
B 0046 0051 0.081 0.053

B/A 088 057 067 0.75
Acrylamide A 0.0003 0.002 0.002 0.009
_B_ND ND N.D 0.001

BA — _— — 01

A : CI” concentration in each reaction mixture
(umol/mL/min)
B : Dehalogenation by leaked cell (pmol/mL/min)
B/A : Ratio of dehalogenation catalyzed by leaked
cell in reaction mixture (-)
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Fig.4 Difference of reaction verocity for dehalogenation by free and immobilized E.coli IM109
(pUCDEXL). 8 and 45mg/mL-media of the E.coli were immobilized with agar and acrylamide,
respectively. Smg/mL of free E.coli IM109(pUCDEXL) was applied to the reaction mixture.
2-CPA was used as a substrate. No reaction was occured in the case of OmM 2-CPA.

Table 2 Remaining dehalogenase activity
after immobilization.

Material Dehalogenase Remaining activity

(U/mg-cell) (%)
Free cell 84 x103 100
Agar 13 x1073 16.0
Acrylamide  0.11 X 10-3 13
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Fig.5 Effect of pH on dehalogenase activity. Dehalogenase acitivity (A) and Relative activity (B) are
shown. Residual activities of free and immobilized with agar or acrylamide were 0.041(100%),
0.005(12.2%) and 0.0007(1.7%) (U/mg-cell) at 30°C and pH9, respectively. Activities at pH9

are expressed as 100% in figure (B).
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Fig.6 Effect of temperature on dehalogenase activity. Dehalogenase acitivity (A) and Relative activ-
ity (B) are shown. Residual activities of free and immobilized with agar or acrylamide were
0.055(100%), 0.01(18.1%) and 1.0 X 10*(1.8%) (U/mg-cell) at 30°C and pH9, respectively.
Activities at 30°C are expressed as 100% in figure (B).
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Fig.7 Remaining dehalogenase activities of free and immobilized E.coli IM109(pUCDEXL).
Dehalogenase acitivity (A) and Remaining activity (B) are shown. Initial activities of free
and immobilized with agar or acrylamide were 8.4 X 103(100%), 1.3 X 10*(15.7%) and 0.1
X 10°(1.3%), respectively. Initial activities are expressed as 100% in figure (B).
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APPLICATION OF IMMOBILIZATION TO E.COLI CARRYING
RECOMBINANT PLASMID CODING DEHALOGENASE GENE

Hiromoto KOSHIKAWA, Naoko INOUE, Yumiko OHKOUCHI and Yutaka TERASHIMA

In this study, application of immobilization of E.coli IM109 (pPUCDEXL) introduced recombinant plasmid DNA coding
2-halo acid dehalogenase gene from Burkholderia cepacia KY and its effect on the microbial activity were discussed.
E.coli IM109 (pUCDEXL) was immobilized with agar, polyvinyl alcohol and acrylamide. The activity was compara-
tively higher, but some leakage of £.coli IM109 (pUCDEXL) was found in case with polyvinyl alcohol. Although the
remaining activity was rather lower after immobilization, the cell was sufficiently held in acrylamide. Immobilization
was effective in the reaction at pH8~10. Dehalogenase activity in immobilized E.coli IM109 (pUCDEXL) sustained
longer than free cell. These results suggested the possibility that immobilization could improve stability of genetically
engineered microorganisms for bioremediation.

10



