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Abstract: CRISPR-Cas9 is an RNA-guided DNA endonuclease. Since it is highly programmable, it has
been widely applied as a tool enzyme in gene editing. Cas9 also recognize a short DNA sequence called
protospacer adjacent motif (PAM) other than guide RNA, and thus its target space is limited. For the most
widely used Streptococcus pyogenes Cas9 (SpCas9), some variants have been developed, which target
different PAM sequence, by experimental methods. This article tried to introduce computational approach
to redesign the PAM compatibility of SpCas9. Through structure based free energy calculation, we
developed a physical model to predict PAM specificity of SpCas9 and its variants, with amino acid
sequences. Based on this model, we tried to develop a new SpCas9 variant. Although this new variant was
proofed to be a failure, it inspired us to improve the PAM specificity prediction model. The new model
used one-hidden-layer neural network and adopted more parameters, and its accuracy was greatly improved.
We believe this computational protein designing approach will become an important method in
development of Cas9 variant.

Keywords: CRISPR-Cas9, PAM, computational protein design
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HEAT RIR AR Je X WIaa 45 M AT Re & i /M, BT R RAE15 2 SpCas9-NG il xCas9,
R RN RAR R IERAL M EEA G . KT ScCas9, #FA] SWISS-MODEL'® ™ * * *, D)
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