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Summary

On the basis of our research theme "Analysis of the pathogenesis of refractory atopic dermatitis (AD)
and a trial of clinical research of novel nucleic acid based topical therapy for atopic dermatitis.", this
year, also we analyzed the pathogenesis of AD and developed novel nucleic acid containing ointment.
Regarding the main theme "Development of a new Stat6 decoy ODN ointment and clinical research
using that ointment", development of a new Stat6 decoy ODN ointment using a base using ILTS®
technology has been completed, and preclinical studies using a new ointment started in the previous
fiscal year. In this fiscal year, we continued to conduct preclinical studies and also conducted the
toxicity test of the Stat6 decoy.

In the study of the therapeutic effect of a new Stat6é decoy ointment utilizing murine contact
hypersensitivity model, an obvious inhibitory reaction (30% to 50% of positive control) was found by
a prior administration of the ointment, and furthermore, compared with a conventional ointment, the
equivalent inhibitory effect was observed when the Stat6 decoy content was 1/10 to 1/20 of
conventional ointment. In addition, when administered therapeutically, an inflammatory reaction
was clearly inhibited. When examining the effect of the same ointment using the IgE-related late
phase reaction mouse model, an inhibitory effect was observed (70% to 80% of positive control).
Furthermore, it was confirmed that the skin irritation by the base itself using ILTS® was comparable
to petrolatum. The toxicity tests for Stat6 decoy ODNs, although non-GLP level, were performed. A
single large-dose administration test (subcutaneous administration) and repeated dose test (2 weeks,
subcutaneous administration) were conducted to obtain no abnormal findings to be noted. As results,
the toxicity by Stat6 decoy ODNs using this study was not observed in mice.

"Development of a novel nucleic acid medicine targeting co-signal molecules.": We examined the
effects of topical application of ILTS®-CD86 siRNA ointment in a murine hapten-induced contact
hypersensitivity model and had good results. "Molecular mechanism of atopic dermatitis.": A basophil-
derived mMCP-11 could be a promising therapeutic target for allergy treatment. "Mechanisms for
basophil recruitment into the skin in IgE-mediated chronic allergic inflammation.": CD49b(+)/c-kit(+)
cells thus seems to be essential for the basophil recruitment and development of IgE-mediated chronic
allergic inflammation. "Mechanism of itch: Relation between nocturnal itch and sleep disturbance.":
A small wrist-accelerometer which monitored a movement of a forearm and a scratching behavior can
be estimated objectively. "Development of skin disease therapeutics using drug delivery system which
can overcome epidermal barrier.": A pyrotechnic device using gunpowder which can be a new DDS
were developed. "Development of nucleic acid delivery system for treating skin diseases.": A
nanoparticles containing nucleic acids might be a good delivery system for ODN into skin.

As described above, our project proceeded smoothly, and we believe that further results can be

expected in the final year.
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IgE-mediated chronic allergic inflammation (IgE-CAI) is a basophil-dependent immune
response. Despite the fact that T cells, B cells, and natural killer (NK) cells were demonstrated
to be dispensable for IgE-CAI, quite unexpectedly, wild-type CD49b(+) basophil-enriched cells
that were depleted of CD3(+), B220(+), NK1.1(+), and c-kit(+) cells (basophil purity >85%) failed
to induce IgE-CAI in FcRy(-/-) mice. While a single depletion of either CD3(+) cells, B220(+) cells
or NK1.1(#) cells from the CD49b(+) basophil-enriched cells did not affect IgE-CAI in FcRy(-/-)
mice, depletion of c-kit(+) cells resulted in almost complete abrogation of IgE-CAIL
CD49b(+)/c-kit(+) cells thus seems to be essential for the basophil recruitment and development

of TgE-CAL.
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