. o ' . ' UNIVERSITAT’S-IF\?TISIZQE E UMG
31 Inhibition of Bruton’s tyrosine kinase selectively prevents =

antigen-activation of B cells and ameliorates B cell-mediated
experimental autoimmune encephalomyelitis

Sebastian Torke!, Roxanne Pretzsch'?, Darius Hausler?, Roland Grenningloh3, Ursula Boschert*, Wolfgang Brick! and Martin S. Weber?!

Institute of Neuropathology, University Medical Center, Gottingen, Germany; 2Department of Neurology, University Medical Center, Gottingen, Germany; 3EMD Serono Research and Development
Institute, Inc*, Billerica, MA, USA: *Ares Trading S.A., an affiliate of Merck Serono S.A., Eysins, Switzerland; *A business of Merck KGaA, Darmstadt, Germany

Background and Methods

The role of B cells as key mediators of inflammatory processes in multiple sclerosis (MS) has been increasingly recognized in recent years. This notion was
substantiated by the success of pan B cell depletion by anti-CD20 monoclonal antibodies (Mab). However, anti-CD20 Mab not only target pathogenic B cells but
can also affect regulatory B cell properties. An alternative strategy may be the therapeutic abrogation of pro-inflammatory B cell functions by Bruton’s tyrosine
kinase (BTK) inhibition. BTK is centrally involved in B cell receptor (BCR) signaling and subsequent activation and differentiation of B cells. BTK inhibition (BTKi)

could thereby be a promising new strategy in MS to control pathogenic B cell differentiation and function. *
Daily treatment with the BTK inhibitor evobrutinib started 7 days prior to immunization with conformational myelin
oligodendrocyte glycoprotein (MOG) 1-117 protein, a B cell-mediated model of experimental autoimmune encephalomyelitis BCR

(EAE). EAE severity was assessed using a standard scale (0-5). Flow cytometric analysis of the B cell maturation and B and T cell
activation was performed 12 days post immunization. Intracellular calcium flux was performed using the calcium-sensitive dyes Lun
Fluo-3 and Fura Red and algM or aCD3/aCD28 stimulation for B and T cells, respectively. IFNy production was assessed after 3 y /ﬂ

hours of algM stimulation via gqPCR. Evobrutinib treated B cells were co-cultured with naive MOG-reactive 2D2 T cells for 72h Syk
and T cell proliferation and differentiation were assessed via CFSE dilution or positivity for IFNy, IL17 or FoxP3. Peripheral blood  !99/Igp  1Ca2+ « 'P31DAG
mononuclear cells (PBMCs) of healthy controls were directly used after preparation or thawed from frozen storage, stained for Proliferation
surface markers and/or stimulated using algM or CpG. Cytokine production
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Fig. 1 Prophylactic evobrutinib treatment ameliorates B cell-mediated maturation was assessed in the respective organs 12 days after MOG protein immunization. n=8, mean, ** p<0.01, **** p<0.0001
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Fig. 3 Intra-cellular calcium mobilization is inhibited by evobrutinib selectively on murine and human B cells. Calcium flux analysis was performed on Fig. 4 Evobrutinib inhibits cytokine production of B cells and expression of activation markers on B and T cells. Isolated
murine or human B cells using anti-lgM BCR stimulation and on T cells using CD3 / CD28 crosslinking and is displayed as area under the curve (AUC) relative splenic B cells were treated with the indicated concentrations of evobrutinib and stimulated using algM. Cytokine production was
to vehicle control. n=4-6, mean (x SEM), ** p<0.01, **** p<0.0001 analyzed after 3 hours by quantitative PCR. Splenocytes were isolated 12 days after MOG protein immunization and analysed via
flow cytometry. n=6-16, mean, * p<0.05, ** p<0.01, *** p<0.001, **** p<0.0001
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Fig. 5 Evobrutinib inhibits B cell APC function and pro-inflammatory T cell differentiation. Oral treatment of wildtype (WT) mice started 7 days prior to immunization with 75 ug conformational MOG1-117 protein. Splenic B cells from mice 12 days after immmunization or WT T cells from
2D2 mice were isolated by magnetic separation. T and B cells were co-cultured for 72h. T cell proliferation was analyzed by CFSE dilution. T cell differentiation was analyzed by intra-cellular flow cytometry for the production of IFN-y, IL-17 and FoxP3. MeantSEM, n=4-8 representative data
or pooled from at least 2 independent experiments, * p<0.05, ** p<0.01, *** p<0.001, **** p<0.0001.
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N © & © immediate fixation and permeabilization, intra-cellular antibodies for BTK and pBTK were incubated for 1h. Cytokine production

was analyzed by ELISA after 3 hours of CpG stimulation. n=16-18, * p<0.05, ** p<0.01, *** p<0.001, **** p<0.0001.
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