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Innovative drug discovery for inflammatory diseases with low molecular
weight compounds aiming at BAFF signaling pathways.

Keiko Yoshimoto, Katsuya Suzuki, Tsutomu Takeuchi
Keio University

BAFF (tumor necrosis factor ligand superfamily, member 13b) is a cytokine that promotes proliferation, differentiation and survival of B cells and binds
its receptors on immune cells, such as B cells and monocytes, to activate the cells. Many lines of evidence showed that BAFF is closely involved in the
pathogenesis of autoimmune diseases and BAFF signaling pathways through BR3, BAFF specific receptor, are possible therapeutic targets to treat the
diseases. To search for specific inhibitors against BAFF signaling, we have established our original high throughput screening system and discovered a
low molecular weight compound (Compound A) which inhibits BAFF binding to its receptor, BR3 (Patent No.: 5628647, 6544522). This compound
suppressed production of inflammatory cytokines by BAFF-stimulated monocytes and IgG production by B cells stimulated with BAFF-stimulated
monocytes and/or B cell stimulation cocktail, such as anti-ilgM and CD40 antibodies, IL-21 and BAFF. In addition, Compound A suppressed titer off
autoantibody and serum levels of inflammatory cytokines, such as IL-6 and IL-10, in autoimmune model mice. Then we continuously search BAFF
signaling inhibitors which show higher efficacy than Compound A and finally discovered a low molecular weight compound, Compound X, which
remarkably suppressed production of inflammatory cytokines and IgG in vitro and improved symptoms of autoimmune disease in vivo using autoimmune
mice models (PCT/JP2019/ 18710).

Inhibitory effect of Compound X on IL-6 production
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Figure 1: BR3 expressing CHO-K1 cells were mixed with FMAT Blue- Figure 2: Peripheral monocytes were stimulated with rhsBAFF in the
labeled sBAFF and various concentrations candidate inhibitors and presence of various concentrations of Compound X for 96 hr.
stood for 6 hours. The binding of SBAFF to BR3 was monitored by Concentration of IL-6 in the culture supernatants was measured by ELISA
measuring fluorescent intensities by an Applied Biosystems 8200 and normalized against the control (i.e., +BAFF/-inhibitors). *** p<0.001.

Cellular Detection System.

Inhibitory effect of Compound X on IgG production Inhibitory effect of Compound X on anti-dsDNA

by B cells in vitro. antibody titer and proteinuria score in vivo.
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Figure 3: Peripheral monocytes and B cells were cultured in with various ow 4w TW 12\;\7* 16W 18w
concentrations of Compound X in the presence of rhsBAFF(2ug/ml) for «m-1mglkg —A-0.2mg/kg -e-saline
96hr. The amount of IgG in the culture supernatants was measured by Figure 4: NZBWF1 mice (2; n = 5/group, 15 weeks old) were
ELISA (A). PBMCs were cultured upon the stimulation with anti-lgM and treated with Compound X (0_2' malkg or 1 m,glkg) 5 timesiweek for
CD40 antibodies, rhiL-21(30ng/ml) and rshBAFF (30ng/ml) in the presence 18 weeks. Serum level of an anti-dsDNA antibody (A) and
of various concentrations of Compound X for 7 days. IgG in the culture proteinuria score (B) were measured by ELISA and urine testing
supernatants was measured by ELISA (B). * p<0.05, ** p<0.01, *** p<0.001. aper, respectively. * p<0.05.

» Our data collectively suggest that Compound X, a low molecular weight BAFF-signaling inhibitor, suppresses production of
inflammatory cytokines, such as IL-6 and B cell activation and consequently decreases production of IgG.

» Compound X may provide a novel therapeutic possibility to treat inflammatory diseases, such as hyper-activated B cell-related
autoimmune diseases.
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