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ABSTRACT

CDP-choline is known as an intermediate of lecithin biosynthesis, and as an important drug for ner-
vous diseases of the brain. For the bioconversion of CMP and choline to CDP-choline, ATP is
required as an energy source. In these studies, the biosynthetic reaction of CDP-choline was coupled
with ATP regenerating system by glycolysis. As a microorganism containing the highest conversion
activity of CMP and choline to CDP-choline, Candida utilis ATCC 42416 was selected, The optimum
reaction condition were 50mM choline chloride, 20mM CMP, 100mM potassium phosphate (pH8.0),
300mM glucose, 50mM MgSO,, 10% dried cells with shaking incubation at 30C. The reaction was
thus performed for 10 hours under the ahove optimum conditions. The concentration of CDP-choline
was 16mM (80% in conversion ratio).
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Table 1. Standard reaction mixture

Ingredient Concentration(mM)
CMP - Na, 10~50
Chcline chloride 50~150
KH,PO* 50~150
Glucose 200~500
MgSO; 30~80

Dried cell 10%

pH 6.0~9.0
KH2zPQO4* : Potassium phosphate buffer(pH 8. 0)
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Table 2. CDP-choline forming activity in different microorganisms

Strains

CDP-choline forming (mM)*

Candida utilis ATCC 42416
Sacchromyces cereviase ATCC 42942
Pentcillium citrinum [FO 6352

Bacillus subtilis ATCC 9372
Brevibactrium ammoniagenes ATCC 6872
Escherichia coli ATCC 11246

9.22
3.65
0.24
0.00
0.13
0.00

* in standard reaction conditions{Table 1)

Table 3. Comparison on relative conversion ratio of various cell preparation

Cell preparation

Relative conversion ratio(%)*

Air dry

Toluene treated freeze dry
Acetone treated freeze dry
Freeze dry

120
50
50

630

] CDP —choline produced
* Conwversion ratio(%)= X 100
CMP added
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Fig. 1. Effect of choline and CMP concentration on

CDP-choline formation. The reaction mix-
ture was contained 100mM potassium phos-
phate(pH 8.0) 300mM glucose, 50mM
MgSO0,, 10% dried cells, incubation at 30C
with shaking.
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Fig. 2. Effect of glucose, phosphate and Mg?"
conncentration on CDP-choline formation,
The reaction mixture contained 50mM chol-
ine chloride, 20mM CMP, 10% dried cells,
incubation at 30°C with shaking.
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Fig. 3. Effect of pH and temperature on on CDP-
choline formation. The reaction mixture was
contained 50mM choline chloride, 20mM
CMP, 100mM potassium phosphate, 300mM
glucose, 50mM MgSQ,, 10% dried cells.
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Fig. 4. CDP-choline production by freeze dried
Candida utilis ATCC 42416. The reaction
mixture contained 50mM choline chloride,
20mM CMP, 100mM potassium phosphate
(pH 8.0), 300mM glucose, 50mM MgSO,,
10% dried cells, incubation at 30C with
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