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Abstract
RNA-binding proteins (RBPs) are increasingly recognized as important regulators of gene
expression. Over the years, my lab has focused on studying the ADAR and CRISPR-Cas families
of RBPs. The ADAR enzymes bind to double-stranded RNAs (dsRNAs) and convert adenosines
(A) to inosines (I) via a deamination reaction, but they can also perform functions independent of
A-to-I RNA editing. Here, I will discuss some of our work on (1) mapping the spatiotemporal
landscape of editing over normal vertebrate development, (2) understanding the regulation of
editing, (3) dissecting the functions of ADAR in stem cell differentiation and cancer, and (4)
developing new technologies to gain insights into the epitranscriptome. CRISPR-Cas systems
function naturally to protect bacteria from phage infection, but they are best known today as
programmable tools for genome and transcriptome engineering. Here, I will discuss some of our
work on (5) evaluating different CRISPR-Cas systems for human genome engineering, (6)
developing new Cas9 enzymes to address some of the inherent shortcomings of SpCas9, (7)
developing new Cas13-based enzymes for programmable modulation of RNA metabolism, and (8)
developing a new CRISPR-based diagnostic assay for COVID-19.
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