Comparison of methods to study gene-to-gene variation of
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Introduction

Despite the wide use of the CRISPR/Cas9 system, low efficiency of targeted genome editing still limits its applications. We have tested several small molecular weight compounds, inhibiting epigenetic modifiers, for their effect on double-strand break
(DSB) repair pathway choice. Using an already published traffic light reporter system [1], expressed in HEK293 cells, identified an inhibitor with homology-directed repair (HDR) promoting effects. To further investigate the effects of our top hit compound
for gene-to-gene variation reliable methods to evaluate DSB repair had to be established. Here we compare potential read-outs and confirm HDR promoting effects at several gene loci in HEK293T cells.
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An increase for HDR efficiency was detected with all four methods, validating results. A significant effect was detected with]} IDAA analysis in HEK293T cells showed significantly increased HDR efficiency for inhibitor treated cells independent of gene
TDER, IDAA and NGS. Unpaired t-test, shown are mean intensities with standard deviation, *p<0.05; **p <0.01. target. Unpaired t-test, shown are mean intensities with standard deviation, *p <0.05; **p < 0.01.

Conclusion

All four methods can be used to study DSB repair, although sensitivity varies. NGS and IDAA show the smallest standard deviations, suggesting them to be highly precise precise and sensitive. Although sensitivity for Restriction Digest and TIDER might
be limited, these cost-efficient methods can detect the same trend. IDAA combines cost-efficiency with high sensitivity but cannot detect nucleotide exchanges. The choice of method should thus depend on the application. Gene editing of the TLR locus in
transgenic HEK293 cells as well as 5 loci in HEK293T cells have shown increased HDR efficiency for inhibitor treated cells.
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