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Abstract

For the conversion of NAD to NADP, immobilized Brevibacterium ammoniagenes cells with NAD kinase
was coupled with ATP generating system by acetate kinase. The membrane permeability of B.
ammoniagenes was improved by toluene treatment of cells. The toluene treated B. ammoniagenes cells were
immobilized for stable enzyme activity. Partially purified acetate kinase was used in the reaction system.
The optimum conditions for the efficient conversion of NAD to NADP by energy-coupled system were
investigated. B. ammoniagenes cells treated with toluene for the improvement of membrane permeability
showed 4.5 fold improved permeability in the conversion of NAD to NADP compared with intact cells.
3% k-carrageenan as the immobilization matrix of B. ammoniagenes showed the best efficiency for the
conversion of NAD to NADP. The optimum conditions for the NAD to NADP conversion reaction
coupled with ATP-generating system were 10mM acetylphosphate, 5mM ADP, 200mM inorganic phos-
phate, 10mM MgCl,, 250mg /m ¢ immobilized cells, 49.3mUnit /m¢ acetate kinase, pH 7.5 and 37¢C.
Under the optimum conditions, 72% of 5mM{340mg /m € ) NAD was converted to NADP in 12 hours.
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Fig. 1. Schematic representation of coupled re-
action system.
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Table 1. NAD kinase levels in bacteria strains

Bacterial strains

Relative activity
of NAD kinase*

B. ammoniagenes ATCC 6872 1.00

B. ammoniagenes ATCC 6871 0.53

B. ammoniagenes ATCC 21170 0.65

C. glutamicum ATCC 21171 0.70

E. coli K-12 0.65

* Relative to activity of strain B. ammoniagenes ATCC 6872.
Table 2. Preparation of permeabilized cells of B. ammoniagenes
NAD kinase )
Cell preparation activity of the Relative
preparation* activity (%)
Intact cells 1.7 100
Acetone treated cells 6.0 353
Toluene treated cells 6.3 371
Freeze dried cells 5.1 300
Acetone treated & 6.8 400
freeze dried cells
Toluene treated & 7.6 447
freeze dried cells
* NAD kinase activity : (umole /min) /m@ .
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Fig. 2. Conversion of NAD to NADP by NAD
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Table 3. Purification of acetate kinse from Escherichia coli

Purification step Volume Total protein Specific Total
(mg@) (mg) activity* activity
Cell-free extract 16.5 120.2 0.20 24.5
Streptomycin sulfate 18.0 70.0 0.30 21.0
precipitation
Ammonium sulfate 6.5 37.0 0.42 15.4

precipitation

* Specific activity : umole /min /mg protein,
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