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B-and T-cell interaction as driving mechanism and therapeutic target in MS

MS Center ErasMSMichel et al., Front Immunol 2015; von Büdingen et al., Eur Neurol 2015; Bogers et al., eBioMed 2023

Anti-CD20 therapy



HLA-DR15: differential presentation of EBV antigens to CD4+ T cells? 

MS Center ErasMSLäderach & Münz, Microorganisms 2021



B-and T-cell interaction in MS: the influence of genetic risk variants and EBV

MS Center ErasMSFarh et al., Nature 2015; Harley et al., Nat Genet 2018; IMSGC, Science 2019; Bjornevik et al., Science 2022

EBV 200 non-HLA risk SNPs



MS risk variants CD40and TRAF3 are alternatively regulated by EBV in B cells

MS Center ErasMSSmets et al., Brain 2018; Afrasiabi et al., Genome Med 2019; van Langelaar et al., Front Immunol 2020 



CLEC16A is induced by CD40L to control the HLA class II pathway in B cells

MS Center ErasMSvan Luijn et al., Brain 2015; Rijvers et al., Eur J Immunol 2018; Rijvers et al., J Immunol 2020



Unpublished data

CD40L induces IFNGR2 surface expression to sensitize B cells for triggering 

by IFN-γ

MS Center ErasMS
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T-bet+ B cells are potent APCs and triggers of autoimmunity in mice

MS Center ErasMSRubtsov et al., J Immunol 2015; Rubtsova et al., J Clin Invest 2017



Genetic predisposition as determinant of T-bet+ B cells serving as APCs?

MS Center ErasMSBogers et al., Immunol Lett 2023



T-bet+ B cells further mature into effectors through T cell-derived signals

MS Center ErasMSRubtsov et al., Cell Immunol 2017

CXCR3



Which exact CD4+ T cells are triggered by B cells to enter the MS brain?

MS Center ErasMSvan Langelaar et al., Ann Neurol 2019 & Eur J Immunol 2021; Rijvers et al., JCI Insight 2022; Bogers et al., eBioMed 2023

?

EBV



Differentiation, transmigration, inflammation: chemokine receptors

MS Center ErasMSTakeshita & Ransohoff, Immunol Rev 2012



Memory B cells induce CCR6-expressing CD4+ T cells to enter the MS brain

Cao et al., Sci Transl Med 2015; Jelcic et al., Cell 2018; Wang et al., Cell 2020

EBV

MS Center ErasMS



Th17.1 cells accumulate in the blood of clinical MS responders to natalizumab
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Paulissen et al., Cytokine 2015; van Langelaar et al., Brain 2018 MS Center ErasMS



Th17.1 cells are selectively recruited to the CSF of early MS patients

Control Medium CXCL10

Migration across hBEC monolayersEx vivo blood
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van Langelaar et al., Brain 2018; Koetzier et al., Neurol Neuroimmunol Neuroinflamm 2020 MS Center ErasMS



Cytotoxic-like CD4+ T cells: close interaction between Runx3, Eomesand T-bet

Tian et al., Front Immunol 2016; Hoeks, van Puijfelik & Koetzier et al., under consideration MS Center ErasMS

CD4+ memory T cells in human blood



Runx3 and Eomesdefine brain-homing GZMKhighCCR5high Th17.1 cells

Hoeks, van Puijfelik & Koetzier et al., under consideration MS Center ErasMS



Th17.1 may be the first to activate and cross the blood-brain barrier in MS

Hoeks, van Puijfelik & Koetzier et al., under consideration MS Center ErasMS



Runx3 and Eomesdefine CD8+ T cells with a brain residency-like phenotype

Koetzier et al., Cells 2021; Hsiao et al., Eur J Immunol 2021 MS Center ErasMS



Th17.1 cells have a distinct glucocorticoid resistance profile (MDR1highGRlow)

11.8% 42.1%

MDR1

Th17 Th17.1

Koetzier et al., Neurol Neuroimmunol Neuroinflamm 2020 MS Center ErasMS



MDR1high Th17.1 cells are localized in MS white matter lesions

CD4

MDR1

Koetzier et al., Neurol Neuroimmunol Neuroinflamm 2020 MS Center ErasMS



Glucocorticoids: functional interaction with vitamin D and sex steroids

Rolf et al., Autoimmun Rev 2016 MS Center ErasMS



Pregnancy as natural disease modifier: association of Th17.1 with a relapse

MS Center ErasMSConfavreux et al., N Engl J Med 1998; Koetzier et al., Front Immunol 2021

Postpartum

Postpartum

3rd trimester



Th17.1 cells are less sensitive to vitamin D, which is increased after activation

Koetzier et al., Front Immunol 2022 MS Center ErasMS



Vitamin D synergizes with glucocorticoids and sex steroids to inhibit Th17.1

Koetzier et al., Front Immunol 2022 MS Center ErasMS

Methylprednisolone

MDR1 CCR6

+ 1,25(OH)2D3 + 1,25(OH)2D3 + P4

CXCR3

GM-CSFIFN-γ



MS Center ErasMS

Integration of functional assays with single-cell technologies (Aurora, 10X)

Spectral 

cytometry 33 color-based, B cell-focused spectral cytometric panelscRNA-seq



MS Center ErasMS

38 color-based, T and B cell-focused spectral cytometric panel 

Integration of functional assays with single-cell technologies (Aurora, 10X)
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