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Abstract 
 
CRISPR/Cas has revolutionized precision 
medicine by providing means for precisely 
editing genetic sequence. Through creative 
engineering, we and others have diversified 
the functionalities of CRISPR/Cas systems for 
modulating the epigenome. Recently, we 
have engineered a multi-tasking molecular 
“operating system” for the (epi)genome 
called “Casilio” for combinatorial control of 
gene networks. In another research direction, 
we are engineering tools for modulating RNA, 
extending our reach to the control of post-
transcriptional regulation. To make these 
editors “smarter”, we have started 
engineering sensors that will allow synthetic 
gene circuits to response to sequence and 
expression states. Our ultimate goal is to 
couple sensors and editors to build “smart 
precision gene therapy” amenable to 
personalization. 
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CRISPR/Cas has revolutionized precision medicine by providing means for precisely editing genetic sequence. Through creative engineering, we and others have diversified the functionalities of CRISPR/Cas systems for modulating the epigenome. Recently, we have engineered a multi-tasking molecular “operating system” for the (epi)genome called “Casilio” for combinatorial control of gene networks. In another research direction, we are engineering tools for modulating RNA, extending our reach to the control of post-transcriptional regulation. To make these editors “smarter”, we have started engineering sensors that will allow synthetic gene circuits to response to sequence and expression states. Our ultimate goal is to couple sensors and editors to build “smart precision gene therapy” amenable to personalization.
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