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Abstract

The demonstration of RNA-guided DNA editing using the clustered regularly interspaced short palindromic repeats (CRISPR)/CRISPR-associated (Cas) system spawned a new era in biotechnology. The facile,
programmable nature of gene editing afforded by CRISPR/Cas9 has led to a multitude of in-vitro and in-vivo applications with basic science and clinical applications. Within these applications, quantification of the
individual CRISPR/Cas9 components needed for optimal gene editing activity 1s important in order to optimize editing while minimizing the potential for off target or other deleterious effects. Traditional
biochemical-based detection methods (Western blot, ELISA), while effective, are either time consuming or are only semi-quantitative, necessitating development of more rapid and precise analytical methods for
detection of CRISPR components. We will present a rapid electrochemical bioassay platform for Cas9 protein that utilizes commercial Cas9 antibodies and the anti-CRISPR protein, AcrlIA4, for precise detection of
Cas9 ribonucleoprotein (RNP). To develop this platform, gold or carbon electrode surfaces were functionalized via electrodeposition of aryl nitrodiazonium salts. Post functionalization, thiolated antibodies to the
Cas9 C terminus or cysteine modified AcrlIA4 were attached to electrode surfaces via a heterobifunctional crosslinker. Using a horseradish peroxidase (HRP) conjugated detection antibody, and cyclic voltammetry,
we show quantifiable detection of Cas9 protein and Cas9 RNP with high picomolar detection limits 1n whole cell lysates with a total assay time of less than three hours.
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Strategy and Approach

* Quantification of CRISPR/Cas 9 components needed for optimal gene editing activity, with
minimal off target or other deleterious effects, 1s of great importance in achieving intended
gene editing for both basic science and clinical approaches. Traditional antibody based
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