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Abstract

The negative consequences of multiplex gene editing using traditional CRISPR-Cas and the advantages offered by base editing are well described In the literature.
However, even multi-gene knock-out does not provide the ultimate cell or therapy in a single intervention. Herein we describe the exploitation of the aptamer-based
recruitment mechanism of our Pin-point base editing platform to achieve simultaneous multi-gene knockout and CAR insertion to create CAR-T cells in a single reaction.
We also show the advantage of this platform in IPSCs, which are known to be sensitive to gene editing.

The Pin-point base editing system Is a modular technology where the CRIPSR-Cas and the deaminase modules are delivered to the target cells as individual
components. The assembly of the base editing machinery at the target locus relies on the interaction between an aptamer binding protein fused to the deaminase and an
RNA aptamer located on the gRNA. The modularity and aptamer-dependent nature of the Pin-point system allows for high flexibility in the customization of each
iIndividual component to address specific editing needs and enables complex genetic modifications. Additionally, by swapping aptamers and their complementary
aptamer binding proteins, different effector molecules could be specifically directed to different genomic loci allowing a suite of independent operations while utilising a
single Cas module and avoiding gRNA crosstalk. And by removing the aptamer and therefore the deaminase recruitment, the CRISPR-Cas component can be used to
allow for gene insertion at the DNA target site. This unique modularity provides unparalleled editing flexibility and significantly increases the complexity of simultaneous
edits that are achievable. By using the same CRISPR-Cas, It also minimizes the size of the payload that needs to be delivered.

Here we provide an example of one configuration of the Pin-point technology for the streamlined generation of allogeneic CAR-T cells and hypoimmunogenic IPSCs. By
delivering Rat APOBEC1 fused to the MS2 coat protein (MCP), SpCas9 nickase and gene specific gRNAs containing the bacteriophage MS2 RNA aptamer, we achieve
high knockout efficiency and editing purity at multiple sites simultaneously. At the same time, aptamer-less gRNAs were used to introduce targeted transgene knock-in
In both human primary T cells and IPSCs. Site-specific knock-in and multiplex gene knockout are achieved within a single intervention and without the requirement for
additional sequence-targeting enzymes for the streamlined generation of allogeneic cell models.

We also report examples of reconfiguration of the Pin-point system with alternative Cas enzymes.
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