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15-Deoxyspergualin  (DSG) is a potent synthetic
analogue of spergualin isolated from a microbial cultured
broth as an antitumor compound.'™® DSG inhibits growth
of various tumor cell lines in vitro and in vivo. >
Furthermore, DSG has a potent immunosuppressive effect
and has been used clinically as an immunosuppressant.®”
Focusing on its antitumor effect, we have previously
reported that DSG inhibits Akt kinase activation and
phosphatidylcholine  (PC)

mechanism for inhibition of PC synthesis by DSG is still

synthesis.® However, the

unknown.

In this report, the effect of DSG on biosynthetic pathway
of PC is described. PC is a main constituent of plasma
membrane and plays an important role in various enzyme
activities. PC is synthesized mainly through the CDP-
choline pathway and the initial step of the pathway is
catalyzed by choline kinase, which phosphorylates choline.
Phosphocholine is then converted into CDP-choline by
CTP : phosphocholine cytidylyltransferase (CCT), a rate-
limiting enzyme in PC biosynthesis. The last step of the
pathway is catalyzed by CDP-choline:1,2-diacylglycerol
cholinephosphotransferase. To reveal which step is affected
by DSG, we first examined the effect of DSG on choline
metabolism.

For analysis of choline metabolism, mouse EL-4
lymphoma cells (5X10%) were cultured with or without
DSG for 24 hours, and the cells were further incubated in
choline-free minimum essential medium containing 10%
dialyzed FBS and 0.5 uCi/ml ["*C]choline chloride for 3
hours at 37°C. The cells were washed twice with phosphate
buffered saline and resuspended in 200 ul of 50% MeOH.
Then, 200 ul of CHCl; was added to the cell suspension
and phases were separated by centrifugation. The aqueous
phase containing choline, phosphocholine and CDP-choline
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was separated by thin-layer chromatography on a potassium
oxalate-pretreated silica gel in a solvent system of MeOH -
0.5% NaCl -28% NH,OH (100: 100 : 2).” The radiolabeled
spots on a TLC plate were analyzed by a Fujifilm FLA-
5000 image analyzer.

As shown in Fig. 1, hemicholinium-3, an inhibitor of
choline kinase,'” decreased the intracellular amounts of
phosphocholine, but DSG did not affect the amounts of
choline and phosphocholine. It is indicated that DSG does
not inhibit incorporation of choline into cells and choline
kinase. On the other hand, DSG significantly decreased the
amounts of CDP-choline. At the concentration of
0.1 ug/ml, DSG inhibited the CDP-choline synthesis to
50% compared to the control (Fig. 1). Thus, it is suggested
that DSG inhibits CCT activity.

We then next examined the effect of DSG on CCT
activity. EL-4 cells were cultured with DSG for 24 hours
and the cells were sonicated. CCT activity was measured
using [methyl-"*Clphosphocholine as a substrate according
to the method of MAEDA ef al.” As a result, DSG treatment
apparently suppressed CCT activity, but hemicholinium-3
did not (Fig. 2). This result indicates that DSG inhibits PC
synthesis through suppression of CCT activity, a rate-
limiting enzyme of PC synthesis.

When DSG was directly added into the reaction mixture
of CCT assay, it did not affect the CCT activity even at
100 ug/mi (data not shown). Therefore, DSG would
suppress the CCT activity indirectly in the cells. The CCT
activity is reported to be regulated by reversible
translocation between cytosol and cellular membrane. It is
considered that CCT in membrane fractions is active and
that in cytosol is inactive. Protein kinase A phosphorylates

Fig. 1. Effect of DSG on choline metabolites in
EL-4 cells.
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Fig. 2. Effect of DSG on CCT activity in EL-4

cells.
DSG Hemicholinium-3
I . 1
pg/ml 0 0.001 001 0.1 1 10 1000
CDP-choline —| 4

CCT and sustains the CCT in cytosol fraction as an inactive
form.'"” There is a possibility that DSG might activate
protein kinase A activity. Although our preliminary result
showed that DSG partially activated protein kinase A, but
the effect was not significant. Although the precise
mechanism of DSG on CCT is still unclear, inhibition of
CCT activity might be a target for discovering a new type
antitumor drug.
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