
Hello, my name is Deanna Diaz and I am studying chemical engineering. I currently work in a 
Pharmaceutical Chemistry lab and conduct research on autoimmune diseases which are diseases where 
the body attacks its own tissue. Currently, the best solution for treating these diseases is to weaken the 
entire immune system. Global immunosuppression can make people be at high-risk for developing or 
dying from infections. Therefore, developing immunotherapies that are more precise is important, 
especially for type 1 diabetes (T1D) because about 60% of affected patients are children. Insulin is a 
pathogenic autoantigen for T1D meaning that insulin-specific B cells bind it and promote autoimmunity. 
Figure 1 shows how T1D is affected by autoimmunity. Soluble antigen arrays (SAgAs) have been 
previously developed immunotherapy that uses multivalency to silence autoreactive B cells. Previously, 
SAgAs have been developed with linear backbones. Here, we propose that this technology may benefit 
from a format that can interface more effectively with the multi-dimensional B cell surface by increasing 
spatial ligand flexibility. To do this, we used click chemistry to conjugate four-arm polyethylene glycol 
(PEG) polymers of 20 kDa with varying insulin autoantigens of one, two, three, or four. The conjugation 
is shown in figure 2 for a four-arm SAgA. The efficacy of the PEG-ins was assessed in splenocytes 
containing insulin-specific B cells at 24- and 72-hours using flow cytometry calcium flux and resazurin 
cell metabolism assays. VH125 splenocytes were enriched to produce insulin-specific B cells and after 24 
hours results show that two CD19+ populations are present meaning there are two different B cells 
present. As shown in the figures to the right, CD19hi+ can mobilize calcium while CD19lo+ cannot. This is 
shown because the call populations on the top figure shows that the cells moved up the calcium flux 
when the calcium gate was opened while the CD19lo+ did not move at all and stayed at the baseline. 
We can also see that the B cell populations are shifted towards nonfunctional CD19lo+ by the 4-arm 
SAgAs at 24 hours meaning that they were turned off which is why they did not mobilize calcium. The 
shift is also valency-dependent because the 4-arm SAgA mobilized the most calcium. The bar graphs in 
figure 3 also show that CD19hi+ and CD79b, which is the B cell receptor is downregulated by the 4-arm 
SAgA by making it nonfunctional. The next bar graphs on the top right of the poster show that CD19+ 
and CD11c+ antigen-presenting B cell proportions are suppressed by the PEG-Ins(4). Those graphs also 
show that CD79b (B cell receptor) is slightly downregulated in this population and the IgD/CD79b ratio is 
increased meaning that there are more antibodies per B cell receptors as the number of autoantigens 
increase. The rest of figure 4 shows a number of cytokines and pro-and anti-inflammatory markers and 
how they are affected by the 4-arm SAgA. If they are a shade of red or blue this means they differ from 
the baseline, black, meaning they are elevated if they are red and decreased by the blue color. 
Therefore, we can conclude that the cytokines are broadly elevated by higher-valency PEG-Ins 
conjugates. We can also conclude that PEG-Ins conjugates were effective in skewing B cell populations 
toward a nonfunctional phenotype after 24 hours in a valency-dependent manner. For the 72-hour 
analysis it was also revealed that PEG-Ins conjugates suppressed CD19+ and CD11c+ populations and 
increased anergic markers signifying it increased suppressed markers. For future work we hope to look 
at the mechanistic investigation into effects on other cell subsets. After, then investigate the in vivo 
therapeutic efficacy. Finally, we would like to look into extrapolation for other models of autoimmune 
diseases to determine if this technology works just as well on those diseases to be used as a universal 
tool. Lastly, I would like to thank the National Institutes of health for supporting this research through a 
grant and special thanks to the members of the Berkland lab for assisting in this project and allowing me 
to use their equipment. 


