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TUBIRA: First-in-class TRAF6-Ubc13 inhibitors for treatment of
Rheumatoid Arthritis

KEYWORDS: E3 Ligase, Protein-Protein-Interaction small molecule inhibitor, Rheumatoid Arthritis, Autoimmunity

TECHNOLOGY DESCRIPTION

Disease onset and progression of RA is dependent on a series of immune signaling
pathways that are regulated through TRAF6-Ubc13-mediated NF-kB activation. TRAF6
levels are elevated in RA patients as well as murine arthritis models; and in vivo
application of siRNAs against TRAF6 in mouse studies significantly lowers the arthritis
score as well as histology parameters. Based on a screening campaign, scientists at
Helmholtz Munich identified a set of TRAF6-Ubc13 small molecule protein-protein-
interaction (PPI) inhibitors capable of modulating immune cell signaling and
ameliorating RA disease outcome as proven in an in vivo proof-of-concept study in
mice. Current approved disease-modifying drugs are mostly biologics (mainly
antibodies) that are not orally available and expensive, or small molecule JAK
inhibitors with serious safety concerns. The present TRAF6-Ubcl3 inhibitors are
currently being developed towards orally available and safe disease-modifying drugs
against RA and other autoimmune diseases (IBD, psoriasis, Lupus, etc.). X
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DEVELOPMENT STATUS / NEXT STEPS

The team at Helmholtz Munich has developed a series of TRAF6-Ubc13 small molecule inhibitors including the lead compound
C25-140 with promising in vitro and in vivo efficacy: C25-140 binds the TRAF6 protein, disrupts TRAF6-Ubc13 binding, and
reduces TRAF6-Ubcl3-mediated ubiquitination. This leads to reduced NF-kB-mediated immune signaling and ameliorates in
vivo arthritis score and histopathology in a preclinical collagen-induced arthritis (CIA) model. SAR studies during the hit-to-lead
phase resulted in strong intellectual property (IP), which has already been granted in several core markets for RA. With the
support of m* award funding, the team is currently conducting an extensive lead optimization program allowing the generation
of additional IP and nomination of a suitable preclinical candidate. Subsequent foundation of a spin-off company (TUBIiRA) will
ensure further preclinical development and clinical translation of this novel RA treatment modality.

VALUE PROPOSITION / COMMERCIAL OPPORTUNITY

Based on the successful nomination of a preclinical candidate, a spin-off company (TUBiRA) will be established that will acquire
venture capital funding to complete preclinical development, file IND and conduct clinical proof-of-concept studies. Exit
strategies for TUBIRA can be at the level of IND approval, or after successful completion of a Phase I/1l clinical trial. Strategic
partnering (licensing and/or collaboration) with biotech or pharmaceutical companies might be considered as well.

PATENT SITUATION

e WO0/2018/050286 » TRAFG6 inhibitors“ (priority date: 16.09.2016; our internal ref.: PLA15A18);
e WO0/2019/180207 » TRAFG6 inhibitors“ (piority date: 22.03.2018; our internal ref.: PLA17A21).

FURTHER READING

e Brenke et al — Targeting TRAF6 E3 ligase activity with a small molecule inhibitor combats autoimmunity, Journal of Biological
Chemistry, 2018. DOI: 10.1074/jbc.ra118.002649.

e YouTube m4 Award: https://www.youtube.com/watch?v=_02h2n0mZnU.
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