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Genome editing
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Engineered nuclease

ZFN (zinc finger nuclease)
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Ca89 IS a putative nuclease
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a89 is an dual RNA-guided DNA nuclea

A Programmable Dual-RNA-Guided
DNA Endonuclease in Adaptive
Bacterial Immunity

Martin Jinek,?* Krzysztof Chylinski,>** Ines Fonfara,* Michael Hauer,*t
Jennifer A. Doudna,?>%4+ Emmanuelle Charpentier*t

Jinek et al. Science

2012

a89 Is an dual RNA-guided DNA nucles
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CaS9 can work with a Sg RNA
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Multiplex Genome Engineering
Using CRISPR/Cas Systems

Le Cong,™** F. Ann Ran,>** David Cox,™ Shuailiang Lin,™* Robert Barretto,® Naomi Habib,*
Patrick D. Hsu,* Xuebing Wu,” Wenyan Jiang,® Luciano A. Marraffini,® Feng Zhang't

Cong et al. Science
2013
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Targeted genome editing
Human cells
Bacterial cells
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Charpentier & Doudna Nature N&V

One-Step Generation of Mice Carrying
Mutations in Multiple Genes by
CRISPR/Cas-Mediated Genome Engineering

Haoyi Wang,"® Hui Yang,"-® Chikdu 5. Shivalila,"-** Meelad M. Dawlaty,’ Albert W. Cheng,'-* Feng Zhang,**
and Rudolf Jaenisch'**
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Double strand break in genome causes non-homologous
end joining (NHEJ) or homologous recombination (HDR)
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Question

How does Cas9—-SgRNA

recognize and cleave DNA
targets?
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