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    Abstract
CRISPR-Cas systems are prokaryotic adaptive immune systems that have been well characterized biochemically, but in vivo spatiotemporal regulation and cell biology remains largely unaddressed. Here, we used fluorescent fusion proteins to study the localization of the Type I-F CRISPR-Cas system native to Pseudomonas aeruginosa. When targeted to an integrated prophage, the crRNA-guided (Csy) complex and a majority of Cas3 molecules in the cell are recruited to a single focus. When lacking a target in the cell, however, the Csy complex is broadly nucleoid bound, while Cas3 is diffuse in the cytoplasm. Nucleoid association for the Csy proteins is crRNA-dependent, and inhibited by expression of anti-CRISPR AcrIF2, which blocks PAM binding. The Cas9 nuclease is also nucleoid localized, only when gRNA-bound, which is abolished by PAM mimic, AcrIIA4. Our findings reveal PAM-dependent nucleoid surveillance and spatiotemporal regulation in Type I CRISPR-Cas that separates the nuclease-helicase Cas3 from the crRNA-guided surveillance complex.
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