S o

o

Ol 3 olEL
pole sasliils
sl Can j 09 )5
s g0 S
CRISPR

(P90 9 (Jobw (wlods Camy j (b )5 (s9iiild) ool z 58 99l0

S ydSaw| 550 1ab gy w0 SLLW

1401




! g 35

Seog )il glalgs plasw Hloalold oligs sy Jlgs

Clustered Regularly Interspaced Short Palindromic Repeats

HGI PR @Lmb.w CRISPR N ad )' Q\Q{S dw

cas3 joezgblesys .l
cas9yjogza b2 go LI
casll y50929L3 g I

] 48,5 41,8 axdllan 590 dudy 1 it (ClASS 1) Y gg5 a5

o a5 s (39 45 (g1 Aligs plido 10 alold o9 )uidlly olss b gl wiuudlyd o 1Sy (55T 9 b (555 pgi 5 (5ol 50
s oLl 1y cawl Cas 5 b baud o g 55

s Lol polic jl .Cawl ool s0ld ausdd (515 o leo Jlio o ss:léo | e lgse L gy ) Bgp 50 poimanw (3 ‘;.')919.1).@ gy
S ay plB 1) (6 Sl o 55 )-iiSro i o ronsSly 5 o (9309 53 995 JoSo (5l S g8 ] (soms 4 [ b LIS 53 45 . RNA (S5 Losial

(0 o0 HLan gl vy 9 (e p9 lsls




Genes encoding Cas proteins CRISPR array
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modifications of Cas9
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Cas Enzymes and PAM Sequences

Species/Variant of Cas9 PAM Sequence*

Streptococcus pyogenes (SP); SpCas? 3'NGG

SpCas9 D1135E vanant 3' NGG (reduced NAG binding)
SpCas?® VRER variant 3'NGCG

SpCas9 EQR variant 3'NGAG

SpCas? VQR variant 3'NGAN or NGNG

xCas9 3'NG, GAA, or GAT
SpCas8-NG 3'NG

Staphylococcus aureus (SA); SaCas9 3' NNGRRT or NNGRR(N)
Acidaminococcus sp. (AsCpf1) and Lachnospiraceae bacterium (LbCpf1) STTTV

AsCpf1 RR variant 5'TYCV

LbCpf1 RR variant 5 TYCV

AsCpf1 RVR variant 5 TATV

Campylobacter jejuni (CJ) 3" NNNNRYAC

Neisseria meningitidis (NM) 3 NNNNGATT

Streptococcus thermophilus (ST) 3' NNAGAAW

Treponema denticola (TD) 3" NAAAAC

Additional Cas9s from various species PAM sequence may not be characterized
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