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Alt-R™ HDR enhancer Protein causes ~2-fold increase in HDR across most sites
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A two-hybrid screen for mutations that improve affinity
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Figure 1. Overview of screen to identify novel 53BP1 binding ubiquitin variants. A. Percent perfect HDR insertion of a 6-bp EcoRI cut site measured by NGS in HEK293 cells (ATCC) treated Non- 807 _ 1007 307 6 2.0-
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T o 2— O 20- a 107 _ Figure 5. The effects of transient 53BP1 inhibition by Alt-R™ HDR enhancer Protein on DNA repair are distinct from the effects of small molecule-based inhibition of NHEJ. A. Breakdown
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Ubiquitin Variant Ubiquitin Variant Concentration (uM) Q.Q Q> Enhancer mRNA Concentratlon show the rate of perfect HDR at the on-target site and the distribution of repair events at the most frequently edited off-target sites with likely MMEJ repair events being deletions with

microhomology lengths of at least 2 bp. C. Percent translocations to the on and off target sites, as calculated by summing all reads using the forward amplicon primer for each site that
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(ngp H ) paired with a reverse primer for a different site in the primer pool for translocations events that reached a 0.05% FDR, divided by all reads that included the forward primer.

Figure 2. Higher affinity ubiquitin variants have an improved ability to enhance HDR. A. Fold change relative to i53 of the in vitro binding affinity of i53, i53 plus single mutations (M1-M7)
with enrichment scores of >0.5 (Figure 1D), or ubiquitin variants (HEP and Ubv-B) with a combination of mutations (HEP: multiple IDT identified mutations stacked on i53, Ubv-B: IDT
identified mutations stacked on human ubiquitin) to a Tudor domain containing fragment of 53BP1 measured by bio-layer interferometry (n = 1). B. Percent perfect HDR in HEK293 cells using
2 UM Cas9 RNP and 2 uM Alt-R HDR donor oligo for the introduction of an EcoRI cut site in the SERPINC1, HPRT1, and MET genes. Ubiquitin variants were delivered alongside donor and RNP
at 25, 50, or 100 uM final concentrations using the Lonza® Nucleofector® system. Precent perfect HDR after 48 hours was determined by NGS on a MiSeq® platform (lllumina®) using 2 x 150

Conclusions: Alt-R™ HDR enhancer Protein (HEP)

bp PE sequencing. The black, blue, and red symbols indicate the HDR rates using His-tagged HEP, Ubv-B, or i53, respectively (n=2). The dashed lines indicates the average percent perfect « HEP boosts HDR in multiple cell types
HDR in controls with no HDR enhancer (n = 3, standard deviation <1.5%). C. Percent HDR measured by EcoRI cleavage in HEK293 cells treated with varying concentrations of HEP (black) or e HEP used with MMEJ and NHEJ inhibitors can further boost HDR.
i53 (red) mRNA alongside 4.8 uM sgRNA, 1 ug Cas9 mRNA (Aldevron), and 2 uM donor oligo for the insertion of an EcoRI cut site at HPRT1 delivered using the Lonza® Nucleofector® system « HEP does not cause off target effects and translocations typical of NHEJ inhibition

(n=3). The dashed line indicates average percent HDR with no ubiquitin variant mRNA (n=3, standard deviation <2%).

« HEP offers a safer method for enhancing HDR over NHEJ inhibitors

) Joseph OBrien
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