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Development of a novel environmental clean-up separation system using enzyme

Kodai Hatakeyama * and Shujiro Sakakr
(CFRi234:11 A 25 H 52 #)

The purpose of this research is development of a novel environmental clean-up separation
system that can separate or detoxify a toxic substance. We developed a unique method
for converting atmospheric aldehyde into alcohol using formaldehyde dehydrogenase from
Pseudomonas putida (PFDH) doped in a polymer film. A film of poly (2-methacryloyloxyethylp
hosphorylcholine-co-n-butyl methacrylate) (PMB), which has a chemical structure similar to that
of a biological membrane, was employed for its biocompatibility. In this study methacryloyl-
group chemical modified PFDH was prepared by use of 2-methacryloyloxyethylisocyanate. To
synthesize a novel enzyme-monomer complex, the modified PFDH was polymerized with MPC
by a conventional radical polymerization method. To measure enzyme activity of poly (modified
PFDH-co-MPC), formaldehyde and nicotinamide adenine dinucleotide (NAD) were used as
substrate and coenzyme. For molecular weight measurement, poly (modified PFDH-co-MPC)

was analyzed by SDS-PAGE. The poly (modified PFDH-co-MPC) had enzyme activity and was

large molecular.
been created.
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From these results, the novel enzyme and synthetic monomer complex have
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HCHO + NAD* + H,O
— HCOOH + NADH + H*

Fig.1 Decomposition of formaldehyde by formalde-

hyde dehydrogenase (FDH).
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Fig.2 Chemical structure of 2-methacryloyloxyethy
isocyanate (MOI).
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MOI-FDH conjugate

Fig. 3 Preparation of MOI-FDH conjugate.
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Fig.4 Chemical structure of 2-methacryloyloxyethy
phosphorylcholine (MPC).
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Fig. 5 Chemical structure of VA-044.
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Fig. 6 Relative enzyme activity of poly (MOI-FDH con-
jugate-co-MPC).
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A: molecular weight marker
poly(MOI-FDH conjugate-co-MPC)
B: polymerization time (2 h)

C: polymerization time (4 h)

D: polymerization time ( 6h)
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Fig.7 SDS-PAGE of poly (MOI-FDH conjugate-co-MPC),
MOI-FDH conjugate and native FDH.
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