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The purpose of this project is to discover and develop innovative drugs for Sjégren's syndrome (SS)
which target a BAFF receptor (BAFF-R). To this end, Keio University Hospital and Keio University

School of Medicine, National Institutes of Biomedical Innovation, Health and Nutrition collaborate
with Mitsubishi Tanabe Pharma Corporation.

SS is an autoimmune disease whose major clinical manifestations are dry mouth and dry
eyes, which cause QOL deterioration of the patients. However, no disease modifying drugs are
currently available. It is conceivable that the pathogenesis of SS is attributed to production of
autoantibodies, and that therapy of SS may be achieved by suppressing abnormal production of IgG.

We found that the expression level of a BAFF receptor (BAFF-R) was significantly elevated
in SS monocytes and affected IgG production by SS B cells. Therefore, we are convinced that BAFF-
R is a possible therapeutic target to treat SS.

In this study, we discovered two efficacious pyrrolopyrimidine derivatives, BIK-12 and BIK-
13, that block BAFF binding to BAFF-R by our high-throughput screening system. These compounds
inhibited activation of monocytes and B cells induced by BAFF and reduced production of
inflammatory cytokines and IgG as a consequence. In addition, we found that the titer of an anti-
dsDNA antibody in both autoimmune model mice, such as MRL/lpr and NZBWF1 mice, received
BIK13 was lower than control mice after 16 weeks’ of treatment. Because a pharmacokinetic study
revealed that half-life of each compound was considerably short, we searched for structural analogues
with longer half-life among compounds provide by Mitsubishi Tanabe Pharma Corp, and found
derivatives as drug candidates for SS. We also search for compounds with a similar activity among
approval drugs. As a result, we finally selected two drugs that inhibited activation of monocytes and
B cells induced by BAFF.

In order to establish a drug efficacy testing system for evaluation of candidate monoclonal
antibodies (mAbs) for Sjégren’s syndrome treatment, we proceeded with searching useful disease
animal models. We found that NZBWF'1 mouse is a good model of Sjégren’s syndrome and useful for
screening of therapeutic mAbs for such a disease. To contribute to the development of new drugs for
Sjogren’s syndrome, production of anti-BAFF-R mAbs was proceeded as a candidate mAbs drugs or a
research tool for functional analysis the BAFF-R and its signal. As a results, we finally identified 6
promising mAb clones by a flowcytometry-based profiling using human PBMCs. Interestingly, we also
found several mAb clones against huBAFF-R that show agonistic activity by this system. These
results indicate that this assay system for assessment the function or action of anti-huBAFF-R mAbs
are useful to investigate the function of these antibodies.

In conclusion, we obtained several low molecular weight compounds and anti-BAFF receptor

antibodies, which are drug candidates to treat SS.
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