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Characteristics of anti-microbial polyoxometalates, VB2 and VB3

(OKatsuyuki Fujinami 1, Katsuaki Dan2, Toshiko Tanaka-Kagawal, Ikuo Kawamural (1Yokohama Univ of Pharm,
2Research Organization of Biological Activity)

Polyoxometalates (PMs) are metal oxides that possess a 3-dimensional cluster structure and have excellent long-term
stability. Several hundreds of PMs have been synthesized thus far, and numerous studies on their physiological
activities demonstrated their structure — activity relationships. We have previously found that two PMs, VB2 and
VB3, exhibited anti-viral and anti-bacterial activities, and that these PMs bound to viral particles, resulting in an
interference of viral adsorption to the host cells. To provide an insight into characteristics of VB2 and VB3, in this
study, we determined the anti-bacterial activity to Bacillus cereus and MRSA. We further measured a binding affinity
of the PMs to major structural proteins of several viruses using BIACORE. Results showed that treatment with VB2
and VB3 significantly inhibited the growth of both Bacillus cereus and MRSA. We further found that VB2 was
capable of binding to influenza A virus M2, norovirus GII.4 VP1 VLPs and SARS-CoV-2 S1 with a high affinity. It
was likely that VB3 had the similar activity as VB2. These results indicate that the PMs may act as a wide spectrum
of anti-bacterial agents and the anti-viral activity probably depends on the high affinity for the major structural
proteins of these viruses.
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