Increased frequencies of IgD-CD27- double negative (DN) B cells with a
pro-inflammatory phenotype and function in multiple sclerosis patients
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Introduction DN B cells express functional molecules
B cells are important players in multiple sclerosis (MS) pathogenesis: Antigen presentation and costimulatory molecules
Ectopic lymphoid follicle - )_ HLA-DR/DP/DQ CD80 CD86
>/ .o. Ag;(;l; @ ~ Plasma )_ : © 2.5%104- 01000+ — Q1500+ ok ok i
/ ~ blast/cell )— /‘ 1) PrOdUCtlon Of o | L hxkk g — % — N ——— @3 Naive B cells
@ X f\ )— _ _ £ a0 o - 8 800- 3 = ] DN B cells
\ ., | (auto)antibodies E . E " 2 000, . et D DNBcels
ce -d ] ] D 1.5%x104- @ 600+ [0}
i Ty 2) Cytokine production 81 . - S 1 T S
o @ ] ] = 1x104- 400
® e 00 g . 3) Antigen presentation £ o £ = - £ 500- T B
/L—lo L OIL-35® ) . . = 5x10% 3 200+ 3 - —
CD28 - CD8O/CD8E | J_ ) Dendritic cell & costimulation T , % 0 % o
ce . . T T
'y 4) Formation of ectopic HC MS HC MS HC MS
S MHC[,\ I i Expression levels (mean fluorescence intensity, MFI) of HLA-DR/DP/DQ, CD80 and CD86 for naive, DN and CSM B
T/C«I,; é4OL—CD4O ® IymphOId follicles cells from HC (n = 31) and MS patients (n = 47). Mean + SD is depicted. * p<0.05; ** p<0.01; **** p<0.0001
o . Macrophage
# DN B cells showed similar or increased HLA-DR/DP/DQ expression as CSM B cells
] i # DN B cells showed CD80/CD86 expression in between that of naive and CSM B cells
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Changes in the immune system when hegative (DN) B cells
people grow older: CD19+ B cells Pro-inflammatory chemokine receptors
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# DN B cells showed CXCR3 and CXCR5 expression similar to naive and CSM B cells,
respectively

Aim of the study

To investigate the prevalence and functional characteristics
of DN B cells in MS patients

DN B cells produce pro-inflammatory cytokines in vitro

Patient sampling and methods LT-a TNF-a Granzyme-B
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Freqguency of DN B cells

HC 42 41.8+12.1 69.1 NA NA NA The percentage of LT-a* and TNF-a* total, DN and CSM B cells after B cell stimulation using CD40 ligand for HC
. . . (n = 10) and MS patients (n = 13). Granzyme-B was measured after B cell stimulation with IL-21 + anti-human
MS 88 41.9+11.5 71.6 0 63 14 11 3.4 Ut: 77; TRT: 11 IgM/IgG. Mean + SD is depicted. * p<0.05; ** p<0.01; ****
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Expression of costimulatory and antigen presentation molecules

# DN B cells showed a similar frequency of LT-a* cells and a higher frequency of TNF-a*

HC 31 31+12.5 61.0 NA NA NA
MS 47 48+13.3 700 | 5 30 6 6 3.2 |UT: 47 and granzyme-B* cells compared with the CSM B cell population
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CD80, CD86 3 - 3 g g
MS 49 | 445%103 | 735 | 0 31 12 6 | 37 |UT:4LTRT:8 | - Antigen presentation DN B cells migrate towards pro-inflammatory cytokines in vitro
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with about 21.6 % of DN B cells being T-bet*

- DN B cells are abnormally elevated in the peripheral blood and CSF of MS patients
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- DN B cells could migrate into the central nervous system via chemokines involved in
MS pathology
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- DN B cells have pro-inflammatory functional characteristics
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DN B cells show highest expression of T-bet, that has been described in another
pathological age-associated B cell subset
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m) Potential importance of DN B cells in MS pathology
(A) The percentage of DN B cells in the peripheral blood of HC (n = 42), RRMS (nh = 63), SPMS (n = 14) and PPMS (n = 11) patients

younger than 60 years. Mean (bars) + SD is depicted. Black dashed line represents the cutoff for an increased frequency of DN B cells. - Could lead to novel targets for more specific MS therapy
(B) The percentage of DN B cells for paired PBMC and CSF cells from 6 MS patients. * p<0.05; ** p<0.01
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