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» (A) Multiplex genome editing of HSPCs using CRISPR-Cas9 enables next generation transplant-based cell therapies but poses a risk of genomic translocation. Through optimized engineering
approaches, that risk can be reduced. Here we compare a Simultaneous (Si) delivery to a Sequential (Se) delivery approach. Simultaneous delivery of two independent Cas9 RNP complexes leads to
double stranded DNA breaks occurring in parallel resulting in an increased risk of translocation. Alternatively, multiplex engineering cells by applying a sequential delivery of two Cas9 RNP complexes

> MUItIpIeX _engmeermg_()f HSPCs POSES a _”Sk l @ allows time for the primary RNP to cut and repair before editing with the second RNP, which may lead to a reduction in translocation frequency.
of genoml_c tranSIOC_atlonS’ here We de_scrlbe a > » (B) To compare a Si and Se delivery of Cas9 RNP into HSPCs, CD34+ cells are thawed and allowed to recover in culture. Cell are then engineered in either a Si electroporation (EP) of 2 independent
translocation detection and quantlflcatlon Cytopenia SpCas9 RNPs or a sequential (Se) EP where RNP1 is delivered, cells are recovered in culture, and then RNP2 is delivered in the second EP. After further culture, cell are harvested, and genomic DNA
workflow to fully characterize multi-edited cells. Healthy eHSC Reconstitution Is extracted as input material is formulated for mouse dosing in preparation for long-term engraftment studies. After 16 weeks, bone marrow isolated and analyzed using cellular and molecular assays.
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» The workflow represents the assay and data collection (green) ~ ~ » Representative on-target editing for all multiplex edited groups and results are consistent
and the bioinformatic analysis (blue). E2 for both input material and 16-week bone marrow.
» Design for each assay can be manipulated to explore on-target » Quantification of on-target editing by NGS at both target sites (RNP1 and RNP2)

editing and translocation frequency. » (A) Targeted NGS assays are designed to have specific primers to amplify and quantify on-target editing. With two multi-specific NGS panels, one acentric, one revealed no reduction in total editing when comparing the input material to the 16-week

> Identification of unknown species through unidirectional dicentr.ic. and. two balanced. trar\slocation spec.ies (out.lined in ((?)) car.1 be validated apd quantified. | | | | ex vivo bone marrow.

sequencing enables the design of targeted assays to resolve all » (B) Unidirectional sequencing is based on a single primer that is designed on both sides of each cut site. This approach is a discovery tool that allows for the » The gene modifications in multiplex engineered cells persist through long-term

translocation species. detection of all known/known translocation (all species in (C)). Furthermore, this system can also be used to detect known to unknown translocation events. engraftment studies.
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» (B) Total translocations can be compared in both in vitro and ex » (B) In parallel assays, ddPCR has an increased sensitivity which quantifies absolute frequency of specific translocation g‘;g;g;cthh:;tglIrgggéneee””g \. 0 v 2
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CONCLUSION

» Multiplex genome engineered HSPCs have the ability to engraft and maintain persistence of » We confirm detection of translocation using orthogonal approaches that are highly effective for
editing in long-term mouse studies. resolving low abundance events.

» Sequential multiplex delivery drastically reduces translocation events, as compared to a » Full characterization of translocations and the resulting impact on cell biology enables design of
simultaneous delivery, Iin both input material and post long-term engraftment studies in a xeno- multiplex editing strategies to produce safe and efficacious multi-gene modified cell products.
transplant mouse model. » Multiplex engineering of HSPCs enables the prospect of next-generation cell therapies for AML

» Our in-house developed bioinformatics pipeline can detect translocations in both unidirectional patients.
and targeted amplicon next generation sequencing data.
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