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Development study of TLR7 inhibitors aiming at the development of therapeutic agents

for systemic lupus erythematosus
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In this study, we aimed at the development of therapeutic agents for systemic lupus erythematosus
(SLE), which is a problem left unfinished of the autoimmunity treatment. We carried out the
structure optimization study that assumed the small molecule compounds which inhibited TLR7
activation selectively as a lead compound. We also carried out a brushing up study to solve
bottlenecks such as the improvement of the TLR7 inhibitory activity and the confirmation of the in
vivo effectiveness

We utilized the molecular dynamics simulation analysis and the drug metabolism analysis for the
lead optimization based on the lead compound CB-7. As a result, we succeeded to synthesize 30
derivatives of CB-7, and their TLR7 inhibitory activities were largely improved compared with CB-
7 (ICso of CB-7: ~10 uM) . The derivatives inhibited the activation of TLR7 in immune cells derived
from SLE patients. We also confirmed that these derivatives showed the potent TLR7 inhibitory
activity 7n vivo. Furthermore, the Cmax was greatly improved in the derivatives compared with CB-
7 when they were administered orally to mice. We also found that the CYP metabolic responses were
greatly improved in the derivatives compared with CB-7. Therefore, we achieved the original goals
of this study (Din vitro TLR7 inhibitory activity: ICs <1 uM; 7in vivo <10~20 mg/kg, @inhibitory
activity against mouse and human TLR7, ®no inhibitory activity against TLR8/9) , and two
bottlenecks were dissolved.

In this study, we elucidated the mechanisms by which CB-7 and the derivatives inhibited TLR7
activation. From this result, we were able to design the new derivative and finally improved their
TLR7 inhibitory activities, drug metabolisms, and pharmacokinetics. The next achievement will be
the effective evaluation of the derivatives in a SLE model mouse. There was little progress in the
analyses of the binding with TLR7 and the co—crystal structure with TLR7. In future study, we will
analyze these issues by utilizing the new derivatives

In this study, we had a great support from Teika Pharmaceutical Co., Ltd. as a setup company. We
are going to apply for a patent regarding the new derivatives. This university—industry research

collaboration will go forward the development of new agents for SLE.
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