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Fusion of Life science and Nanotechnology
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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 Development of a vaccine adjuvant mimicking malarial parasites
CpG oligodeoxynucleotide (ODN)

BRBEZEED b—)LEEZEIA 9 (TLRI) RSUTBERNMEE T INEV A N REE
—>m — X . " RUT— SHERYUT—ICEL " _ N .
o o > ($CGRBIEEDIEAFILE—AEDNA(CPG Rt Somn - MHLRERT T EMRESNTOET, B

fooeen ODN) &#5& Ui LES . TLRI [ L IAEYA S DALEAHEECERL. AA
AT BCpG ODNDYHMEBEIC LS T, H M- X NSWRENBRUT—ZHFEL. ZORY
WIBHA NN BROET, Kl o LTS i 7 N—hE NMRERRIC S\ TR 2 58
| COBSERIPT BT 7= EE ' : TBAF—TTOIYEASH—OA1F26
%| ¥7% P\ TCpG ODNDRAL Y BB RIS % = EFEITBEERELEUR. BEALS
S, MR COREERRIAY B T LA ' = | AR — DVl B AR %

® HTVET., EENEERESEIC, HLL ) i SLESES HTHED, FRDOFI TSI RAD
CpG ODNDBIRA#DH TLET. SREEIE U TR RS TOET.

300000
200000

100000

Molar ellipticity (6) [deg cm2 / d mol]

Wavelength (nm)

An innate immunity receptor, Toll-like receptor 9 (TLR9), recognizes unmethylated single- A biocrystal synthesized by malaria-causing Plasmodium, hemozoin, has been reported to
stranded DNA (CpG ODN) and then activates the immune system. TLR9 leads to the production of activate the immune response. Focusing on the heme dimerization structure of hemozoin, we
different cytokines, depending on the conformation of the CpG ODN. In order to elucidate this developed a polymer composed of heme. The heme-containing polymer induces interferon y (IFN-
switching phenomenon, we are studying the dynamics of CpG ODN in cells by controlling the y) and interleukin 6 (IL-6), which induce antibody production in human immune cells. We are
conformation of CpG ODN formed by a guanine quadruplex structure. Based on the obtained elucidating the immune activation mechanism of heme-containing polymers. We aim to apply
results, we will develop new CpG ODN molecules. heme-containing polymers to vaccine adjuvants.
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