Engineering of Compact Ribonucleoprotein Complexes for Epigenome Editing
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Gene Expression Modulation Systems (GEMs)

dCas Engineering for Improved GEMs Activity
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Combining various semi-rational design approaches such as We developed mammalian cell-based assay with synthetic In order to improve the epigenome editing efficiency and

Modulator(s) . structural comparison, protein stability modeling and reporter to quantify dCas recognition on individual PAM achieve reduced cargo sizes suitable for delivery via single-
Gene target sequence alignment from natural diversity, we generated a variants AAV, we have engineered a CRISPR-Cas system to reduce

library of dCas variants to evaluate their performance when A its overall size while enhancing the functionality of the

incorporated into our GEMs system. A large subset of the TRESG ribonucleoprotein (RNP) complex. Through gRNA scaffold

library showed improved CRISPRali activity and compact size reeme and dCas effector modifications, we have achieved a more

(under 500 aa) when combined with the engineered gRNA compact RNP complex that exhibits improved epigenetic
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(modeled with an engineered dCas

transcriptional modulators developed in-house, we were able
to demonstrate enhanced precision and efficacy of our
epigenome editing system. We also developed a novel
pooled cellular assay to sensitively query the PAM profile of
these effectors. In summary, we were able to achieve more
compact RNP constructs with Cas effectors under 500-amino
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