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CRISPR/Cas9 bacterial immune system
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Stage 2: CRISPR RNA processing




1. Single-molecule visualization of Cas9
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1. Single-molecule visualization of Cas9
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2. Cas9-RNA finds targets by 3D diffusion
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3. A PAM is required for DNA interrogation
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4. Mechanism of RNA-DNA heteroduplex formation

d Model predictions
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Substrate:

5. The PAM triggers Cas9 nuclease activity
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Increasing lifetimes

/; /’ /5’
| | 1 —]

Lo bbb n;_‘[II-IT BN IR i n e [ll L UL T S I L I3 ]:I LU L 1L TS d Sl S i) IIH L UL I DI I T G ST L I AL S G 1]

complete target PAMSs plus partial complementarity PAM only No PAM

3D target search

PAM recognition &
local unwinding

4 sequential R-loop PAM-dependent DNA cleavage & stable
expansion nuclease activation o product binding

q -ll-- v-“ <




