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COMMUNICATION TO THE EDITOR

Liposidomycin B inhibits In Vitro Formation of
Polyprenyl (pyro)phosphate N-Acetylglucosamine,
an Intermediate in Glycoconjugate Biosynthesis

Sir:

The emergence of bacterial strains resistant to current
antibiotics highlights the need to explore new targets
for antibiotic action. Peptidoglycan biosynthesis is one
of the well-precedented targets for therapeutic anti-
microbial agents. Phospho-N-acetylmuramyl-pentapep-
tide translocase (also called translocase I) catalyzes the
first reaction in the lipid cycle in bacterial peptidoglycan
biosynthesis, but remains an unexploited target for
therapeutic drugs, as many f-lactam antibiotics have
been synthesized as inhibitors of transpeptidase?). Four
groups of antibiotics have been reported to inhibit this
translocase, i.e. tunicamycin®, amphomycin®, mureido-
mycins®, and liposidomycins®. Lipid intermediates
participate in biosyntheses of glycoprotein, and teichoic
and teichuronic acids in addition to peptidoglycan.
Therefore, it is important to determine the effect of
translocase I inhibitors on the formation of these lipid
intermediates in development of therapeutic agents.
Tunicamycin and amphomycin inhibit translocase I, but
they also inhibit lipid-linked intermediate formation in
mammalian glycoprotein biosynthesis®:”’, Mureidomycin
A inhibits translocase I reaction in vitro, with a 50%
inhibitory concentration (ICs,) of 0.01 pg/ml¥. But,
dolichyl pyrophosphate (Dol-PP) N-acetylglucosamine
formation in vitro is relatively resistant to its action (ICs,
of 100 ug/ml), and the growth of mammalian cells is not
severely affected at 1000 ug/ml. Liposidomycins potently

Fig. 1. Effects of liposidomycin B (@), tunicamycin (x),
and mureidomycin A (0) on Dol-PP-N-acetylglucosamine
formation in rat liver microsomes.
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Rat liver microsomes were added with drugs of indicated
concentrations and UDP-[*H]N-acetylglucosamine, and
lipid-linked sugar was extracted as reported previously®.

inhibit Escherichia coli translocase 1 in vitro with an ICj,,
of 0.03 ug/ml®, but they are not toxic in mice®. Effects
of liposidomycins on lipid intermediate formation have
not been reported for biosynthesis of glycoconjugates
other than peptidoglycan. Present study revealed that
liposidomycin B inhibits in vitro formation of lipid
intermediates in biosyntheses of glycoprotein and
teichoic/teichuronic acid, and its activity is compared
with that of tunicamycin and mureidomycin A.

Fig. 1 shows the effects of test compounds on Dol-
PP-N-acetylglucosamine formation in rat liver micro-
somes. A dose-dependent inhibition of Dol-PP-N-
acetylglucosamine formation was observed, and the 1C.,,
values of liposidomycin B, tunicamycin and mureido-
mycin A are 20, 0.05 and 100 ug/ml, respectively. Dol-
P-mannose and Dol-P-glucose, in addition to Dol-P P-
N-acetylglucosamine, participate in lipid-linked oligo-
saccharide formation in glycoprotein biosynthesis.
Liposidomycin B and mureidomycin A did not affect the
formation of both lipid-linked sugars at the highest
concentration tested, 400 ug/ml, but tunicamycin in-
hibited Dol-P-glucose formation with an 1Cs, value of
5 ug/ml (data not shown).

Undecaprenyl (pyro)phosphate N-acetylglucosamine
formation in the Bacillus subtilis membrane was

,dose-dependently inhibited by liposidomycin B, tunica-

mycin, and mureidomycin A, and their 1C;, values were
400, 1, and more than 400 ug/ml, respectively (Fig. 2).
The IC,, values of the three antibiotics for undecaprenyl
(pyro)phosphate N-acetylglucosamine formation were
higher than those for Dol-PP-N-acetylglucosamine
formation, and a 20-fold difference was demonstrated

Fig. 2. Effects of liposidomycin B (@), tunicamycin (x),
and mureidomycin A (O) on undecaprenyl (pyro)phosphate
N-acetylglucosamine formation in the B. subtilis membrane.
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Membrane was prepared from B. subtilis as reported
previously®, and lipid-linked N-acetylglucosamine forma-
tion was measured as described in the legend to Fig. 1.
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with both liposidomycin B and tunicamycin between the
two activities. The cause for the difference in the two
activities waits for a further clarification.

Tunicamycin inhibited glycoprotein biosynthesis and
multiplication of enveloped viruses such as Newcastle
disease virus and vesicular stomatitis virus, but liposido-
mycin B and mureidomycin A did not at all at the highest
concentration tested, 400 ug/ml (data not shown). Such
a resistancy to the action of liposidomycin B at a cellular
level has been reported with bacteria. Liposidomycin B
exerts a strong inhibitory activity in vifro against
translocase I® and, in contrast, the antibacterial activity
of liposidomycin B is limited®, and the reason has yet
to be determined. Taken together these results obtained
by in vitro and in vivo assays using microbial and
mammalian systems, liposidomycin B seems to be hardly
transported into cells, but not ruling out other possible
explanations.

Present study revealed that liposidomycin B inhibits
formation of lipid intermediates in glycoconjugate
biosynthesis at high concentrations compared with its
reported action against translocase 1. BRANDISH ef al.
compared the salient features of inhibition of translocase
T activity by tunicamycin, liposidomycin B, and mureido-
mycin A, and found that tunicamycin is a reversible
inhibitor and, in contrast, liposidomycin B and mureido-
mycin A are both slow-binding inhibitors and suggested
similarities in the mechanisms of action of the latter two
antibiotics”. The potent and selective inhibition of
translocase 1 reaction in bacterial peptidoglycan
biosynthesis by liposidomycins and mureidomycins at
low concentrations could contribute to the rational
design of novel therapeutic agents.
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