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Abstract

Leveraging the TALEN® technology, we developed a gene editing process leading to highly efficient gene correction and gene insertion via homology directed repair, In hematopoietic stem and progenitor cells (HSPCs).
We first assessed the potential of non-viral linear single-stranded DNA (LssDNA) donor template delivery strategies versus the more commonly used viral (AAV) delivery. Both strategies led to gene insertion in HSPCs iIn
vitro. We then compared the use of LssDNA versus circularized single stranded DNA (CssDNA). We found that circularization markedly increased the knock-in (KI) efficiency with respect to its linear counterparts.
Interestingly, this increase of Kl was correlated to higher viability and a lower knock-out (KO) in circular versus linear ssDNA edited cells, respectively.

Overall, we showed that non-viral ssDNA delivery associated to TALEN® gene editing allows high levels of gene correction in long-term repopulating hematopoietic stem cells. Circularization of the ssDNA has the
potential to further increase the rates of Kl without impacting cellular viability and fithess, facilitating the development of next generation cell therapies.

#1 | Background Circular ssDNA shows higher editing than linear ssDNA

Several viral and nonviral approaches for the delivery of donor DNAs into mammalian cells have been explored. While viral vectors, with Adeno-Associated Virus  A. Gating strategy, first gated on viable cells then gated on B2M/HLA-ABC
(AAVS) being the most prominent example of a donor template carrier, remain the mainstay in many applications, non-viral templates such as linear single-stranded and knocked in (KI) expression Tag or HLA-E to assess editing. B.
DNA (LssDNA), or the more recent circularized single stranded DNA (CssDNA), represent a promising alternative. Here we describe a comparison of four different Frequencies of edited cells and Ratio KI/KO obtained at D7. (N=3).

strategies for delivery and editing in human HSPCs. (A. Schematic representation of a TALEN® driven targeted Kl utilizing four different strategies for repair

template delivery. B. Schematic representation of basic transfection strategy of viral or nonviral DNA.) A B
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This communication expressly or implicitly contains certain forward-looking statements concerning Cellectis and its business. Cellectis is providing this communication as of this date and does not undertake to update any forward-looking statements contained herein as a result of new information, future events or otherwise. This communication contains Cellectis’ proprietary
information. TALEN® and Cellectis® are trademarks owned by the Cellectis Group.
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