DNA damage repair pathways

DNA double-stranded break (DSB)
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Precise gene editing
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Genome editing with CRISPR/Cas
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Streptococcus pyogenes Cas9

» Incredibly easy to program for any specific site
» HNH and RuvC can be mutated to create strand specific nickases
or a non-cutting but still binding enzyme
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Cas9 Conformational Dynamics
Apo (4CMP) - sgRNA-bound (4ZT0)
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Cas9 cutting has multiple checkpoints
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Fig. 4. Proposed mechanism for Cas9-mediated DNA targeting and cleavage. Wher Cas2 is in the zpo state, ts PAM-interacting cleft (dotiec circle)
is largely cisorcered. In the preta-zet state, the PAM-interacting domain and seec seguence from zuide INA are precrganized for PAN racognitior,
followed by dsDNA mealting next to PAN. I he nonse2ed region is disordered and ndicated as a dotted line. Base pairing betweaen the seed sequance and

tae target DNA drives Cas9 into 2 near-active confarmation; conminlete base paring batwean tha full gude segment and the target CNA strand enablas
Cas9 to reach a tuly active state.



Classes of CRISPR
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