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The National Institute for Materials Science (NIMS) and the Graduate School of Life Science of the Hokkaido University have

established a joint Doctoral Program in the Field of Frontier Biomaterials Science. The laboratory is located in NIMS in

Tsukuba city, Ibaraki.

When pathogens infect us, our cells recognize DNA or RNA molecules of bacteria and viruses and the immune system is

activated. With attention to this biological immune system, we are developing nucleic acid-based nanomedical molecules, and

also nanoparticle-conjugated nanomedicines, and applying these to the treatment of infectious diseases and allergies.
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Immune response regulation by controlling the conformation of
CpG oligodeoxynucleotide (ODN)
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An innate immunity receptor, Toll-like receptor 9 (TLR9), recognizes unmethylated single-
stranded DNA (CpG ODN) and then activates the immune system. TLR9 leads to the production of
different cytokines, depending on the conformation of the CpG ODN. In order to elucidate this
switching phenomenon, we are studying the dynamics of CpG ODN in cells by controlling the
conformation of CpG ODN formed by a guanine quadruplex structure. Based on the obtained
results, we will develop new CpG ODN molecules.
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Development of a vaccine adjuvant mimicking hemozoin from
malarial parasites
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A biocrystal synthesized by malaria-causing Plasmodium, hemozoin, has been reported to
activate the immune response. Focusing on the heme dimerization structure of hemozoin, we
developed a polymer composed of heme. The heme-containing polymer induces interferon y (IFN-
Y) and interleukin 6 (IL-6), which induce antibody production in human immune cells. We are
elucidating the immune activation mechanism of heme-containing polymers. We aim to apply
heme-containing polymers to vaccine adjuvants.
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https://life.sci.hokudai.ac.jp/tl/lab/frontier-biomaterials-science
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