
 610 

Figure 3. High-throughput interference driven spacer acquisition mapping. (a) The 611 

locations of the ICP1 CRISPR leader-proximal spacer on V. cholerae small chromosome. The 612 

location of the interference-efficient spacer (S8) is indicated with the red triangle. (b) Spacer 613 

locations on the V. cholerae small chromosome (PLE mappings not shown for clarity). Uniquely 614 

mapped spacers are shown in solid blue or red, while translucent bars show mapping of 615 

spacers to all possible locations. (c) Spacer locations on the large chromosome. For panels a, b 616 

and c, spacers on the plus and minus strand are indicated in red and blue, respectively. The 617 

scale bar measures the number of mapped spacers, and the tick marks around the 618 

chromosome are in 18kb intervals. The white box represents the superintegron (SI), the black 619 

box is the mu-like region and the grey box is PLE 1. (d) Proportion of unique protospacers with 620 

a GA or other dinucleotide PAM sequence in PLE or in the small chromosome. 621 

622 
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 623 

Figure 4. Characterizing non-canonical PAMs. (a) Frequency of canonical GA PAM +/- 3nt 624 

from non-canonical GG PAM across all data sets. (b) Tenfold dilutions of ICP1 engineered to 625 

contain a spacer that targets PLE 1 with a non-canonical PAM spotted on V. cholerae PLE(-) or 626 

PLE 1 lawns showing the ability of different phage strains to form plaques (dark spots, zones of 627 

killing) (left). Sequence context (right) of the region adjacent to the PAM. The protospacer is 628 

boxed in purple and PAM is boxed in pink. The consensus canonical PAM GA is bolded and 629 

underlined. 630 

631 
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 632 

Figure 5. ICP1 CRISPR-targeting of the small chromosome facilitates PLE interference. 633 

(a) Cartoon (left) of the V. cholerae large and small chromosomes. The superintegron is shown 634 

in light grey, the PLE is shown in purple. The two mu-like regions in the large and small 635 

chromosome are shown in green arrows. ICP1_2011_A CRISPR variants (right) used to test the 636 

role of targeting sites. (b) Tenfold dilutions of ICP1 with the spacers indicated spotted on V. 637 

cholerae lawns showing the ability of different phage strains to form plaques. 638 

639 
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 640 

Figure 6. Interference potential of spacers directed to the small chromosome is 641 

dependent on proximity to PLE. (a) Tenfold dilutions ICP1 engineered with a chromosomal 642 

protospacer +/- Cas1 spotted on lawns of V. cholerae. (b) Plaque size of ICP1 variants plated 643 

with V. cholerae. The distance of the chromosomal protospacer from PLE 1 integration site is 644 

indicated. Significance was determined by Mann-Whitney U Test, **p<0.005, ***p<0.0001. (c) 645 

Tenfold dilutions of ICP1 engineered with a chromosomal protospacer spotted on lawns of V. 646 

cholerae harboring PLE in different locations in the chromosome. (d) Model of race between 647 

ICP1 Cas2-3 processive degradation of the V. cholerae chromosome and ICP1-mediated PLE 648 

excision. Csy complexes (grey boxes) with crRNAs (colored) search for a complementary 649 

protospacer (colored rectangles, experimentally assessed in panel a). Cas2-3 (dark grey) is 650 

recruited to the protospacer and processively degrades the DNA towards PLE (purple). ICP1 is 651 

able to form plaques when Cas2-3 degrades PLE before PLE excises from the chromosome, 652 

which occurs within 5 minutes of ICP1 infection. 653 

 654 

655 
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 656 

Supplementary Figure 1. Sequence logo of PAMs of natural ICP1 isolates. The PAM 657 

sequence of the ICP1-encoded CRISPR-Cas system. Alignment of flanking sequence of all 658 

known targets of spacers found in natural ICP1 isolates. Sequence logos were generated using 659 

WebLogo (45). 660 

661 
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 662 

Supplementary Figure 2. Replicates of high-throughput ICP1 spacer acquisition mapping. 663 

Spacer locations of the most leader-proximal spacers on the plus and minus strand are 664 

indicated in red and blue, respectively. Uniquely mapped spacers are shown in solid blue or red, 665 

while translucent bars show mapping of spacers to all possible locations. The scale bars 666 

measure the number of mapped spacers, and the tick marks around the chromosome are in 667 

18kb intervals. Replicate 2 is the same data as in Figure 3a and b. 668 

669 
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 670 

Supplementary Figure 3. Conserved residue in Cas1 is necessary for spacer acquisition. 671 

(a) Praline alignment (46) of Cas1 from ICP1 and other Type I-F systems in the organism 672 

indicated. Black arrow indicates conserved residue mutated in ICP1. (b) Spacer acquisition was 673 

measured by the number of plaques on a PLE(+) host without a protospacer relative to the 674 

number of plaques on a PLE(+) host with a functional protospacer. Dashed line indicates level 675 

of detection. Error bars indicate standard deviation of three independent replicates. 676 

677 
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 678 

Supplementary Figure 4. PLE transduced in unique sites in V. cholerae chromosome can 679 

be overcome by ICP1-CRISPR mediated interference. Tenfold dilutions ICP1 without any 680 

spacer or with a PLE targeting spacer spotted on lawns of V. cholerae. Transductants used are 681 

the same as in Figure 6c.  682 
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