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Nucleoside antibiotics have long been known as sec-
ondary metabolites of mushrooms, microorganisms, and
plants. Because the chemical structures of the nucleoside
antibiotics resemble those of nucleic acids, their main
mechanism of action is related to the inhibition of nucleic
acid synthesis. An example is the antitumor compound,
cordycepin, which was isolated in the 1950s [1]. How-
ever, as more of these compounds were discovered, other
types of mechanisms were also found. Some compounds
act as an ATP analog and inhibit signal transduction
systems involving various phosphorylation reactions [2].
Others act as an analog of an intermediate of the sugar
chain biosynthesis and inhibit cell wall synthesis [3].
Therefore, nucleoside antibiotics have various possible
applications such as antibacterial, antifungal, anticancer,
or herbicidal agents to name a few. Using nucleoside
antibiotics as a query in PubMed, more than 17,000
articles have been published since the cordycepin report
(Fig. 1).
Although many nucleoside antibiotics have been put to
practical use as pharmaceuticals and agrochemicals,
blasticidin S [4, 5] and the polyoxins [6, 7] are recognized
as the forerunners of agricultural antibiotics. Before the
1960s, mercury-based pesticides were conventionally
used for the rice blast disease, but because of its high
toxicity, the screening of alternative fungicides was car-
ried out. In 1958, blasticidin S was isolated from Strep-
tomyces griseochromogenus. It was demonstrated to be a
protein synthesis inhibitor against pathogenic fungi and
was marketed in 1961 as the world’s first agricultural

antibiotic. Along with blasticidin S as an inhibitor for the
rice blast disease, inhibitors against the rice sheath blight
disease have also been explored. In 1965, a novel
nucleoside compound, polyoxin [6], was isolated from
Streptomyces cacaoi by Suzuki and Isono and it was put
on the market in 1967. It has a similar structure to chitin’s
synthetic intermediate (UDP-N-acetylglucosamine),
which is an essential cell wall component of plant
pathogenic fungi [7]. When polyoxin is taken up by the
fungi, it mimics a chitin intermediate and leads to the
inhibition of chitin synthesis.

On the other hand, Tamura and Takatsuki of the Uni-
versity of Tokyo isolated tunicamycin from Streptomyces
lysosperficus in the course of the screening of
antiviral agents [8–10]. Its structure is similar to the
reaction complex of UDP-N-acetylglucosamine and doli-
chol phosphate; thus, tunicamycin mimics the inter-
mediate of UDP-N-acetylglucosamine and dolichol
phosphate and blocks the N-glycosylation of glycopro-
teins in mammalian cells. In bacteria, tunicamycin [11]
inhibits the UDP-N-acetylmuramoyl-pentapeptide:unde-
caprenol-phosphate phospho-N-acetylmuramoyl-penta-
peptide-transferase (MraY) that catalyzes the early stage
in peptidoglycan cell wall assembly [12]. Although
tunicamycin has not been put to practical use as a
medicine, it is widely used as a reagent for research,
such as studies on endoplasmic reticulum stress and
autophagy [13, 14].

The above-mentioned pioneering studies on nucleoside
antibiotics have been published in this journal. Last year,
the Sumiki-Umezawa Memorial Award was given to two
researchers (K. Kimura and M. Igarashi) who were involved
in the research of the antituberculosis nucleoside antibiotics,
liposidomycin [15–17], and caprazamycin [18, 19]. In
addition, many researchers have been involved in the che-
mical synthesis and biosynthesis of nucleoside antibiotics.
Using this background, this special issue is compiled as a
perspective on the future direction of nucleoside antibiotics
research.
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Fig. 1 The number of scientific
papers reporting nucleoside
related subjects
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