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Many current therapies for autoimmune diseases such as multiple sclerosis (MS) 

act through nonspecific targeting of the immune response, rendering global 
immunosuppression, poor efficacy, and adverse side effects. To address a pressing 
need for safer and more effective therapies, we have developed multivalent soluble 
antigen arrays (SAgAs), designed to induce antigen-specific tolerance in MS. 
SAgAPLP:LABL consists of a flexible hyaluronic acid (HA) linear polymer cografted with 
multiple copies of autoantigen (proteolipid protein peptide, PLP139-151) and adhesion 
inhibitor (ICAM-1 inhibitor peptide, LABL). These peptides may enable SAgAPLP:LABL to 
target and interrupt antigen-specific signaling between antigen presenting cells (APCs) 
and T cells to halt propagation of an autoimmune attack. Previous in vivo studies 
showed SAgAPLP:LABL is therapeutically effective against EAE, a murine model of MS. To 
elucidate therapeutic cellular mechanisms, we investigated the hypothesis that 
SAgAPLP:LABL exhibits enhanced, antigen-specific binding with APCs and modulates 
signaling to regulate the autoreactive response. In vitro studies were performed in a 
model B cell system using flow cytometry to evaluate binding and specificity. 
SAgAPLP:LABL exhibited greatly enhanced binding compared to HA and HA arrays 

containing only PLP or LABL. Furthermore, specific binding was primarily driven by the 
PLP antigen, determined by flow cytometry competitive dissociation studies. 
Fluorescence microscopy, performed in real-time utilizing a microfluidics platform, 

showed that SAgAPLP:LABL induced mature receptor clustering in B cells to a greater 

extent than other HA arrays. SAgAPLP:LABL also reduced and inhibited B cell receptor 

mediated signaling, as discerned by a flow cytometric calcium flux assay. Lastly, 
SAgAPLP:LABL exhibited greater binding ex vivo in murine EAE splenocytes over healthy 
splenocytes, preferentially targeting APCs. Leveraging enhanced, antigen-specific 
binding and signaling modulation, SAgAPLP:LABL offers a promising option for antigen-
specific immunotherapy to repress autoimmune disease. 


