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CRISPR vs TALEN vs ZFN
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CRISPR vs TALEN vs ZFN
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Truncated Guide RNA

« The CRISPR/ Cas9-17 achieved the effect of reducing the
off-target rate

* Not affecting the gene targeting efficiency

ZHOU, Z. W., CAO, G. H., Zhe, L. I, HAN, X.J,, Chen, L. I, LU, Z. Y., ... & LI, X. L. (2019). Truncated gRNA reduces
CRISPR/Cas9-mediated off-target rate for MSTN gene knockout in bovines. Journal of Integrative Agriculture, 18(12),
2835-2843.
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Improved Guide RNA Design
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DNA Target
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Chemical Modification

* Done the chemical modification at 5’ end of guide RNA
 Alter the melting temperature of RNA-DNA duplex
* Lower the stability of Hybrids

Ryan, D. E., Taussig, D., Steinfeld, 1., Phadnis, S. M., Lunstad, D., Singh, M., ... Dellinger, D. J. (2018). Improving
CRISPR — Cas specificity with chemical modifications in single-guide RNAs. 46(2), 792—-803.
https://doi.org/10.1093/nar/gkx1199
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Cas9 knockouts - the early days

Cas9 nuclease or nickase
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Cas9 knockouts version 2.0
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dCas9 tools

- Double-stranded break

- Random insertions and deletions (indels)

- Improved by making nCas9 (nickase) +
donor DNA for single strand cut and
precise control over indel
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dCas9 application
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dCas9 application
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dCas9 application
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The future of CRISPR: Base Editing
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The future of CRISPR: Base Editing

Article | Published: 21 October 2019
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Genome
Editing

Chromatin
Immunopreci
pitation

Therapeutic
Applications



https://www.genscript.com/using-crispr-libraries-for-screening

Summary

- Where CRISPR/Cas came from

. How CRISPR/Cas measures up against predecessors
- How we’ve improved on targeting

. CRISPR/Cas enhancements currently available

- Rough guide to therapeutic development
. CRISPR/Cas future work



Questions?
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