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CRISPR is revolutionizing life science and drug development research. Through the targeted application of gene editing,
gene knockins, knockouts, or gene expression control, new models and therapeutics are enabled and accelerated. An

important consideration in the development of these capabilities is the activity of the CRISPR-Cas system. 1o0% With Cas9 protein Without Cas9
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A 100-nt single guide RNA targeting the HBB gene was synthesized containing different numbers of MS or MP modifications at its 5’ and 3
e - - " - ends, and each sgRNA was nucleofected into human K562 cells with or without Cas9 protein.
o Base O Base d Base 6 Base 6 Base
o o ° gRT-PCR was used to directly measure the relative amounts of guide RNA persisting in the absence of Cas protein over timepoints sampled
pam p post-nucleofection. In a companion study using Cas9 protein, indel frequencies at the on-target site and a highly active off-target site were
04é"=0 c—i=o ;+=u i=o = measured by amplicon deep sequencing of genomic DNA from HepG2 cells co-transfected with modified 100mer sgRNA and Cas protein.
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MP maodification of select positions in sgRNAs targeting
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100nt guide RNAs targeting IL2RG, HBB and CCR5 genes were synthesized containing either no modification, M, MS, or MSP modifications at Mock |1 008 s |1 01w . RNA Icask? p:]oteln‘:jnteractlons in th‘gRNAP-DN'?\] )
their 5" and 3’ ends and were nucleofected into human primary cells with Cas9 protein or Cas9 mRNA. Indel frequencies were measured by P 0.03% 0.03% complex by the guide-sequence modifications, thereby
®CLTAION = CLTAL OFF3 = HBB ON HBB OFF1 affecting the thermodynamic barriers that modulate

TIDE analysis of PCR amplicons spanning the edited genomic target sites.

specificity (Ryan et. al. Nucleic Acids Research, 2018).

Conclusions

Chemical modifications in chemically synthesized guide RNAs can provide significant advantages in affecting the duration of sgRNA activity in transfected cells (or in vivo). By introducing M, MS, MP or MSP modifications to the ends of the
sgRNA, the half-life can be extended. In addition, incorporation of MP modifications at select positions in the sgRNA sequence can improve the specificity of on-target cleavage while maintaining, or improving, overall efficiency. Each of these
factors can be combined to modulate the activity of the CRISPR-Cas system.
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