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Abstract
Multivalent antigens appear in many immunological conditions, such as viral and bacterial
infections and autoimmunity, and are remarkable for their ability to activate B cells by cross-
linking B cell receptors. While B cell activation by cognate antigen has been much studied,
the role of antigen valency remains to be defined quantitatively. To address this question, we
developed a mathematical model linking B cell activation by antigens of varying valency to
the abundance and affinities of B cell receptors and soluble competitor antibody. We found
that  suppression  of  the  response  to  antigens  with  higher  valencies  requires  higher
concentrations of competitor antibody. To validate this finding experimentally we quantified
antigen-induced activation of transgenic B cells expressing B cell  receptors specific to an
amino  acid  repeat  motif  (NANP)  abundant  on  the  surface  of  Plasmodium  falciparum
sporozoites. The activation by longer NANP repeat peptide tolerates higher concentrations of
competitor antibody, thus confirming the theoretical prediction. This discovery is informative
for improving the design of vaccines using multivalent antigens and provides a starting point
for more comprehensive models of B cell responses in vivo.
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