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Supplementary Figure 1 | Multiple sequence alignment of Cas9 orthologs. 
Primary sequences of type II-A Cas9 proteins from Streptococcus pyogenes (GI 
15675041), Listeria innocua Clip 11262 (GI 16801805), Streptococcus mutans 
UA159 (GI 24379809), Streptococcus thermophilus LMD-9 (S.thermophilus A, GI 
11662823; S.thermophilus B, GI 116627542), Lactobacillus buchneri NRRL B-30929 
(GI 331702228), Treponema denticola ATCC 35405 (GI 42525843), Francisella 
novicida U112 (GI 118497352), Campylobacter jejuni subsp. Jejuni NCTC 11168 
(GI 218563121), Pasteurella multocida subsp. multocida str. Pm70 (GI 218767588), 
Neisseria meningitidis Zs491 (GI 15602992) and Actinomyces naeslundii (GI 
489880078) were aligned using MAFFT36. The alignment was generated in ESPript 
(http://espript.ibcp.fr/ESPript/) using default settings. Strictly conserved residues are 
shown with white letters on red background. Residues with >70% similarity are 
shown in red and boxed in blue. The domain organization of SpyCas9 and secondary 
structure are shown above the sequences. Disordered segments of the polypeptide 
chain are indicated with dashed lines. RuvC domain catalytic residues are denoted 
with blue arrowheads. HNH domain active site residues are denoted with red 
arrowheads. PAM-interacting residues contacting the major groove are denoted with 
black arrowheads. The phosphate lock loop is marked with a red box. PIM; PAM 
interacting domain. 
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