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Abstract:   

Chemically induced dimerizers (CIDs) allow for temporal control of biological processes through the addition of a 

small-molecule dimerizing agent. CIDs have proven to be invaluable tools for studying biology, controlling synthetic 

biological circuits, and most recently as safety switches for cell therapies. Unfortunately, the classical FKBP/FRB CID 

system utilizes the small molecule rapamycin, which is both toxic and immunosuppressant, making it undesirable for 

use with cell therapies. Orthogonal “rapalogs” show reduced toxicity, but have undesirable PK properties, greatly 

reducing their utility in regulating cell therapies. Several plant-based CID systems have been developed, but the non-

human nature of these proteins results in immunogenicity issues if incorporated into a cell therapy. For applications 

of CIDs in therapeutics to reach their full potential, it is critical that new human-protein-based CIDs be developed 

that utilize small molecules with drug-like properties. I will present our development of a general strategy to 

generate CIDs from existing human-protein/small-molecule complexes and protein diversity libraries. Using this 

technique we have generated novel human-based CIDs and applied them to regulating a number of therapeutic 

applications. In additional to therapeutic applications we believe that our general strategy of CID development will 

lead to the creation of new orthogonal tools to enable synthetic and cellular biologists.  
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