The Bruton’s Tyrosine Kinase Inhibitor Evobrutinib Demonstrates Superior Efficacy in Targeting
Compartmentalized Neuroinflammation Compared to Anti-CD20 Treatment
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Challenges in modeling the pathology of MS progression
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Figure 1. Progressive EAE model (pEAE). 10-12 week-old male and female C57BL/6NxFVBN mice were immunized
with MOGasss. (A) Representative disease course with mean clinical score (+ SEM). n = 38 from 4 independent
experiments. (B) Absolute number of CNS-infiltrating cells (CD45"h) and frequency of CD4*, CD8*, CD19*, and CD11b*
* Disease course: acute, monophasic. cells in the CNS (expressed as a percentage of CD45high cells). (C) Leptomeningeal immune cell infiltration in pEAE mice
at day 30. CD19+ B cell (red) clusters (dashed line) in proximity to CD4* T cells (green). CD11b+ myeloid cells (green) are
found throughout the leptomeningeal infiltrates and juxtaposing the glia limitans (GFAP-red). Nuclei are stained in blue.
The B cell chemoattractant CXCL13 (red) is expressed by meningeal vessels while IL-6 (green) is found in the vicinity of
the infiltrates. (D) Increased percentage of GL-7+ B cells during the progressive stage of disease in pEAE. Stats: (A) Two-
way ANOVA, (B) Student’s test or Two-way ANOVA, (D) Student's ttest. **P < 0.01; ***P < 0.001; ****P < 0.0001.
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Bruton's tyrosine kinase (BTK) ) o A. Expression of BTK in the CNS of pEAE mice A. pEAE disease course after anti-CD20 tx Figure 3. Effect of anti-CD20 depleting antibodies on pEAE mice admini ina

BTK is a tyrosine kinase expressed by B cells and myeloid cells (macrophages/microglia), Post-immunization Post treatment initiation regimen. (A) Representative disease course with mean clinical score (+ SEM) after immunization (left
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BTK is involved in B cell and myeloid cell activation and survival (Lopez-Herera et 2014) ° 4 CD20 (green circles), BTKi Evobrutinib (purple circles) and vehicle control (open circles). Anti-CD20

: 8 -] monoclonal antibodies and isotype control were administered intraperitoneally starting when each

BTK inhibitors (BTKi - 8 individual mouse reached a clinical score 21 and was injected again 7 days later, at a dose of 100

2 » 3 ng/mouse each time. n = 15 mice per group, from 2 independent experiments. Evobrutinib and vehicle
BTKi have shown potent anti-tumor activity. S [ ) control (10mg/kg) were given orally daily starting when each individual mouse reached a clinical score
Orally-administered BTKi approved therapy for various B cell malignancies. 5 ‘ = Z1. n = 23 per group, from 2 independent experiments. Absolute number and cytokine-expressing (B)
) ) o g i CD19+ B cells, (C) CD45 CD11b+ myeloid cells, and (D) CD45 CD11b™s CD3+ T cells in the CNS of
B L, 2017, ECTRIMS} s o O Vehicle control
BTKi have been described to enter the CNS (Boschert et a, 2017, ECTAINS) & ! @ Control = © BTKi isotype control- or anti-CD20-treated mice at day 26 post-immunization. Stats: Two-way ANOVA with
. L . : . Anti-CD20 ‘ Sidak multiple comparisons test or Mann-Whitney. *P < 0.05; **P < 0.01; ****P < 0.0001.
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Figure 2. Therapeutic treatment of pEAE mice with the BTKi Evobrutinib., (A) CD19+ B cells and Iba-1+ microglia/macrophages (red) express BTK (green) within meningeal infiltrates in the brain of pEAE BTKi |  mysloid cells. microglia, and T cells in the CNS. Eysins, Switzerland, an affiliate of Merck KGaA,
mice, while CD4+ T cells are BTK negative. High power views (dashed rectangle) are shown to the bottom of each panel. Scale bar: 50 um. (B) Mean clinical disease score, and percentage body weight change o D o Darmstadt, Germany.
after therapeutic treatment of pEAE mice with Evobrutinib (10mg/kg and given orally daily when each mouse reached a clinical score Z1. n = 23 per group, 2 (€) Luxol EECE (A, « Jorge |. Alarez recelves research support from EMD
fast blue and H&E staining of spinal cord from control- and Evobrutinib-treated pEAE mice (day 26). Quantification of the demyelination score in the spinal cord and brain of control and BTKi-treated mice. n = 5 Miciog i Serono, the National Institutes of Health (NIH)-National
per group, from 2 independent experiments. Absolute number and cytokine-expressing (D) CD19+ B cells, (E) CD454 CD11b+ myeloid cells, and (F) CD45" CD11bnes CD3* T cells in the CNS of vehicle control- or Ilustration created with BioRender Institute of Neurological Disorders and Stroke (NINDS),
BTKi-treated mice at day 26 post-immunization. Stats: Two-way ANOVA with Sidak muttiple comparisons test or Mann-Whitney. *P < 0.05; **P < 0.01; ***P<0.001. **P < 0.01; ***P < 0.001; ****P < 0.0001 and the Institte for Translational Medicine and
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