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Drug Development for pustular psoriasis
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Pustular psoriasis is systemic skin inflammatory disease and an uncommon form of psoriasis
consisting of widespread pustules on an erythematous, which caused by non-infectious fashion.
In some patients, systemic inflammation in the joints, eyes, lung and heart were observed. Over-
production of inflammatory cytokines such as IFNa, IL-12/23 and IL-17 was observed in the
patients. It was reported that these cytokines were induced by the activation of Toll like receptors
with anti-microbial peptide such as LL-37, produced by damaged skin. IFNa over-production
by plasmacytoid DCs (pDCs) and IL-12/23 over-production by myeloid DCs (mDCs) was
suggested to be key disease inducing factors in the pustular psoriasis patients. Thus, the
regulation of pDC and mDC activation is important for treatment of the disease.

We have demonstrated that our drug candidate can efficiently block TLR7/8/9 activation
induced by synthetic agonists in pDCs and mDCs. We further confirmed that our drug candidate
could block IFNa as well as IL-12 production, which induced by the natural TLR ligands in the
patients; anti-microbial peptide and nucleic acid (DNA/RNA) complex. Further, the efficacy of
our drug candidate was clearly better than that of competitor’s drug in clinical phase, suggesting
that our drug candidate has good potential for future development. We also evaluated our drug
candidate in anti-microbial peptide induced psoriasis mouse model. Injection of Anti-microbial
peptide to the ear root of healthy mice induced skin inflammation and lymphocytes infiltration.
By the administration of our drug candidate, the inflammation and infiltration was almost
completely blocked. Furthermore, the therapeutic efficacy of our drug candidate in this model
was much stronger than that of competitor’s drug including anti-IL-17 Ab, suggesting that our
drug candidate will be able to show the efficacy in the patients. For PK/PD study, we established
the detection method of our drug candidate. We measured the concentration of our drug
candidate in the serum of intravenous, subcutaneous, intradermal as well as transdermal
administrated mice. We acquired basic PK data in each administration route and further
performed pharmacodynamics study. Acquisition of data on safety and toxicity of our drug
candidate is also important in considering the possibility of it as a therapeutic agent for pustular
psoriasis. Ames test to evaluate mutagenicity, human chromosomal aberration test / genotoxicity
test, hERG test to evaluate cardiac disease risk, and drug metabolism evaluation for examining
differences in safety and toxicity due to species difference, were performed. As a result, it was
confirmed that no abnormality was observed except in very high concentration range in all
conducted safety tests. Furthermore, maximum toxic dose finding tests, subsequent general
toxicity tests and toxicokinetics studies were also conducted. NOAEL (no observed adverse
effect level) was decided and safety margin of our drug candidate was estimated. From the
results of various toxicity tests, it was confirmed that the safety and tolerability of the drug
candidate was high, and it was revealed that this candidate is suitable as a therapeutic agent for

pustular psoriasis.



