-강의 제목/ 초록
Understanding B cell Biology for Rational Vaccine Design
(from Empiricism to Rationalism)

Some pathogens such as HIV use molecular mimicry to avoid immune attack, and our immune system maintains moderately autoreactive clones that fight against these pathogens to fill the gap in the immune repertoire. Invading pathogens are displayed to B cell mostly as membrane-associated antigen, however we don’t understand how these mildly autoreactive B cells respond differentially to pathogens while maintaining tolerance to self. A variety of studies have established that B cell responses to antigens presented on membranes versus antigens in solution are quantitatively and qualitatively different. Here we show that the affinity threshold for B cell responses to membrane-associated antigens was higher than that required for soluble antigens and that the signaling outcomes were qualitatively different. B cells fluxed calcium when placed on glass surfaces that promoted cell spreading and increased membrane tension, a response that was significantly enhanced by B cell receptor (BCR) cross-linking suggesting that membrane stretching and BCR crosslinking may independently induce calcium fluxes. We show that B cells express the mechanosensitive membrane calcium channel PIEZO1 and that inhibition of the regulator of PIEZO1 inhibits calcium fluxes and downstream activation of B cells responding to membrane-associated anti-Ig but not to soluble anti-Ig. Anergic IgMlo IgD+ peripheral blood human B cells responded to BCR crosslinking by anti-Ig on membranes but not in solution and HEL-specific anergic mouse B cells were induced to undergo germinal center responses in vivo in mice immunized with membrane-associated but not soluble HEL. Taken together these studies provide evidence for a role for mechanosensitive membrane channels in B cell responses to membrane antigens that may contribute to the control of B cell anergy.
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The mechanisms of affinity-based selection are poorly understood
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Inhibition of mechanosensing cation channel modulator
attenuates B cell activation by membrane-associated antigens
but not by soluble antigens
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In anergic B cells, GC response is elicited only by membrane-
associated antigen
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