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Fusion of Life science and Nanotechnology

FaRlFle TJO> 7« JVEMEIREIFERR

Laboratory of Frontier Biomaterials Science, Graduate School of Life Science
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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.
Meanwhile, we are also developing novel biomaterials with bioinert or bioactive properties, by designing and synthesizing well-

defined polymeric materials.
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Immune response regulation by controlling the conformation of
oligodeoxynucleotides

Well-defined polymer materials to regulate biofunctions
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HepG2 cells with
cellulose nanofibers
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An innate immunity receptor, Toll-like receptor 9 (TLR9), recognizes unmethylated single- Our goal is to create novel polymeric biomaterials by well-defined structures using living radical
stranded DNA (CpG ODN) and then activates the immune system. TLR9 leads to the production of polymerizations. Specifically, we are conducting fundamental research on optimization of
different cytokines, depending on the conformation of the CpG ODN. In order to elucidate this polymerizations, control of polymer structures, and elucidation of the correlation between

switching phenomenon, we are studying the dynamics of CpG ODN in cells by controlling the structures and functions to develop sophisticated biomaterials that can freely control biological
conformation of CpG ODN formed by a guanine quadruplex structure. Based on the obtained functions.

results, we will develop new CpG ODN molecules.
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