
Tailoring Valency and Peptide Prevalence in Soluble Antigen Arrays for 
Optimized Interruption of the Immunological Synapse  
 
J. Daniel Griffin1, Brittany L. Hartwell1, Cory J. Berkland1,2,3 

 

1
Bioengineering Graduate Program, University of Kansas, Lawrence, KS 

2
Department of Pharmaceutical Chemistry, University of Kansas, Lawrence, KS 

3
Department of Chemical and Petroleum Engineering, University of Kansas, Lawrence, KS 

 
A crucial signaling event for the propagation of an immune response occurs at the 

interface between T cells and Antigen Presenting Cells known as the “immunological synapse”. 
In autoimmune disease, this synapse is formed in a manner that self-antigens are wrongfully 
presented to T cells, effectively invoking a cascade of actions against host tissue. Contemporary 
treatments for autoimmunity typically involve systemic immunosuppression, which poses a 
significant risk to patients. Soluble Antigen Arrays (SAgAs) are multivalent engineered 
molecules that present specific-targeting peptides on a polymeric hyaluronan backbone. SAgAs 
have been designed to selectively interrupt the formation of the immunological synapse in 
autoreactive cells. While this therapeutic solution has shown promise in the amelioration of 
disease characteristics for models of Multiple Sclerosis, there is still much potential to improve 
SAgA efficacy. One potential area for improvement stems from an understanding of the 
topography of the immunological synapse. Upon propagation of an immune response, cellular 
receptors cluster as the synapse forms. Though multivalent SAgAs may benefit from the 
flexibility of the hyaluronan backbone to better interface with cellular receptors, it is unlikely that 
an arbitrary presentation density and ratio of peptides is not ideal for optimal interfacial avidity 
by the therapeutic. Herein, we assess the effect of varied SAgA valency and peptide prevalence 
on cellular activation and resulting immunity against a Multiple Sclerosis self-antigen. By 
considering the authentic configuration of immune cell receptor clustering, we propose an 
educated design for the optimization of inhibitory function by SAgAs.  

 


