
1 10 20 30 40 50X  X  X  X  X  X

FpCas9(CN6)_ cc  cccc cccccccc  c          c   c cc c   c    c  c       cDEEEEEEEEEEEEEEEF DEF   A  A DEF  A DEEEEEEF    A  A  DEF DEMK  LGLD GTNSIGWA  N          I   G RI P   D    F  G       A  KI    L         I E   E  V S V      V LTT           TIS N                  F   AEN IE S   NT V        EESD KK .N   I  

FpCas9(CN38) cc  cccc cccccccc  c          c   c cc c   c    c  c       cKdddddddddddddddG KdG   B  B KdG  B KddddddG    B  B  KdG KdMK  LGLD GTNSIGWA  N          I   G RI P   D    F  G       A  KI    L         I E   E  V S V      V LTT           TIS N                  F   AEN IE S   NT V        EESD KK .N   I  

FpCas9(CN46) cc  cccc cccccccc  c          c   c cc c   c    c  c       cKdddddddddddddddG KdG   B  B KdG  B KddddddG    B  B  KdG KdMK  LGLD GTNSIGWA  N          I   G RI P   D    F  G       A  KI    L               D  L N        I MSQ           SIS T                  LT NDF. NK G  EGL S        VLGK DS .V   Q  

FcCas9 cc  cccc cccccccc  c          c   c cc c   c    c  c       cJIIIIIIIIIIIIIIIH JIH   C  C JIH  C JIIIIIIH    C  C  JIH JIMK  LGLD GTNSIGWA  N          I   G RI P   D    F  G       A        I         V E   E      I      I MTQ           T T T   FN             L   DY. NKKGK  AA S        ILDK GS AI E Q  

60        70        80        90       100       110X         X         X         X         X         X
FpCas9(CN6)  cc  c  c   ccc  ccc c        c               c             EEF  DF DF DEEF  DEF A  A A A DF   DF         A DF       A   RT  R  R   QRF  RRE L        F               F             D     G  R L              N I  I   FV           SY       V     LK  A  G    KQ   A LETF R K  ATD  YAETGAATT S  QLRAKSA EA

FpCas9(CN38)  cc  c  c   ccc  ccc c        c               c             ddG  KG KG KddG  KdG B  B B B KG   KG         B KG       B   RT  R  R   QRF  RRE L        F               F             D     G  R L            I S I  I   FV           SY       V     LK  A  G    KQ   A LE F R K  ATD  YAETGASTT S  QLRAKSA EA

FpCas9(CN46)  cc  c  c   ccc  ccc c        c               c             ddG  KG KG KddG  KdG B  B B B KG   KG         B KG       B   RT  R  R   QRF  RRE L        F               F             E     G  R V            I N L  L   YA           QF       L     KY  T  L    LL   R HR L I D  PKH  ETID.FEKK G  KPEKEEK SF

FcCas9  cc  c  c   ccc  ccc c        c               c             IIH  JH JH JIIH  JIH C  C C C JH   JH         C JH       C   RT  R  R   QRF  RRE L        F               F                      K I            V N L  L   YA            F       L  L  DY SK  L    LL   R HR L V D  PKH  ESID.FEKY GK LPNTEPK AY

120       130       140       150       160       170X         X         X         X         X         X
FpCas9(CN6)                                      c                     c A A      A DF    A    A  DF  DEEF   A A   A         A A DEF                                     K                     K T E      L LN    Y    K  TA  GDAI     A   F         V N LS V K ELVKVL M  KKRG KSSR AK  EE    DGM I KEI ENNLTPGQW Y S   

FpCas9(CN38)                                      c                     c B B      B KG    B    B  KG  KddG   B B   B         B B KdG                                     K                     K T E      L LN    Y    K  TA  GDAI     A   F         V N LS V K ELVKVL M  KKRG KSSR AK  EE    DGM I KEI ENNLTPGQW Y S   

FpCas9(CN46)                                      c                     c B B      B KG    B    B  KG  KddG   B B   B         B B KdG                                     K                     K   E      L L             QL  PDL      V   W         L Q IS YKN SGKNQF F ES...HQEMLAEF  IN   .... Q PYD TIYYLRKKA T K   

FcCas9                                      c                     c C C      C JH    C    C  JH  JIIH   C C   C         C C JIH                                     K                     K Q        I  N    F    K  Q   PELL     I   W         L Q I  N N.....QF FQ S... LEML EF EKH    TNN K PYD TIYYLRKKA N R E 

180       190       200       210       220       230X         X         X         X         X         X
FpCas9(CN6)                                     c                      c          A            A A DF DF  A A  A    DF    A  A DEF A                                    L                      L          S            Q Q HS QI  K    I    RT    H  K  NI  GGKFIPDFYH DLQKELEKIVRF N F  E  ND L AD QGKS  QTSQ FS TL  P 

FpCas9(CN38)                                     c                      c          B            B B KG KG  B B  B    KG    B  B KdG B                                    L                      L          S            Q Q HS QI  K    I    RT    H  K FNI  GGKFIPDFYH DLQKELEKIVRF N F  E  ND L AD QGKS  QTSQ FS T   P 

FpCas9(CN46)                                     c                      c          B            B B KG KG  B B  B    KG    B  B KdG B                                    L                      L          N            Q   KN     H    V    R     K    YNV  EELAWILLNF QKRGYYQLRGEE EDN  KLEEF T TV DVIE E..KG SGIW   I 

FcCas9                                     c                      c          C            C C JH JH  C C  C    JH    C  C JIH C                                    L                      L          N              S  N QV       I     Q    R  R YSI  EELAWLLLQF QKRGYNQLRDEEEE VP K  EFYS KI DVVAD PKEG DK W   N 

240 250 260 270 280 290X   X   X   X   X   X
FpCas9(CN6)         c c     c                                                 A DEEF  DEF        A   A       DF        A     A              E K     W                                                 R  T L  YQ         L   I       IN        Y     D      AENKGT E    QH   RNEALANE DMK LAFIITE  NQINQSSG LGAIS ......

FpCas9(CN38)         c c     c                                                 B KddG  KdG        B   B       KG        B     B              E K     W                                                 R  T L  YQ         L   I       IN        Y     D      AENKGT E    QH   RNEALANE DLK LAFIITE  NQINQSSG LGDIS ......

FpCas9(CN46)         c c     c                                                 B KddG  KdG        B   B       KG        B     B              E K     W                                                 K  S I  F          V   L       LN        F     D      ENGWIY R    AL D IGKQKNFI TTE NDDGTVK  KDNEEKRS RSPKE DWGLVK

FcCas9         c c     c                                                 C JIIH  JIH        C   C       JH        C     C              E K     W                                                 R  S    FN         V   L                 F            ENGWTY R   TPL   EGKTKDFI TTD NQDGSIKKDKEGKEKRS RAPSEGDWTLLK

300       310       320       330          340  X         X         X         X            X
FpCas9(CN6)               c   c  c      c c           c  c   c   c   c c    DEEF A  DEEEF A  A  A  DEEF  A    A   A DF  DF   DF DF D              G   Y  L      K K           Y  E   I   Q   H E    KELY N  TV QY       N  A L   V    D     D   K     A F   ..RS    F QE     Q KQ QE VH    NQ FYRQ ... L  FE  WET  K  S 

FpCas9(CN38)               c   c  c      c c           c  c   c   c   c c    KddG B  KdddG B  B  B  KddG  B    B   B KG  KG   KG KG K              G   Y  L      K K           Y  E   I   Q   H E    KELY N  TV QY       N  A L   V    D     D   K     A F   ..RS    F QE     Q KQ QE VH    NQ FYRQ ... L  FE  WET  K  S 

FpCas9(CN46)               c   c  c      c c           c  c   c   c   c c    KddG B  KdddG B  B  B  KddG  B    B   B KG  KG   KG KG K              G   Y  L      K K           Y  E   I   Q   H E      I  S  SV TF       N    I   L    E     D   K     I F   IRTEQT NQ EK     I DA LK PNQ   GE LRTI RKF K  LS  LKA  A  H 

FcCas9               c   c  c      c c           c  c   c   c   c c    JIIH C  JIIIH C  C  C  JIIH  C    C   C JH  JH   JH JH J              G   Y  L      K K           Y  E   I   Q   H E    KEIY S  TL TY       T  L I        D     E           Y   KKTE    E GK     I DA LN PD    GDFIRTI RSI K  LQQ INK KE  L 

350 360 370 380  X   X   X   X  
FpCas9(CN6)                   cc  c                  ccc cc        c  c F                 DF  A  DF         A  DEEEF DEF A DEF A DF                   NE  K                  YQR LK        C  E L                        IR         D  IF      S K LVS   F   .................  KL AE  ......... IT     K   Q H   F E  K

FpCas9(CN38)                   cc  c                  ccc cc        c  c G                 KG  B  KG         B  KdddG KdG B KdG B KG                   NE  K                  YQR LK        C  E L                        IR         D  IF      S K LVS   F   .................  KL AE  ......... IT     K   Q H   F E  K

FpCas9(CN46)                   cc  c                  ccc cc        c  c G                 KG  B  KG         B  KdddG KdG B KdG B KG                   NE  K                  YQR LK        C  E I                        IK         D  IF      S   LIS       FGDRNLYKKCIDELYRH  SH NN  DKGFDYLFL DI     P   KTS   D SL F

FcCas9                   cc  c                  ccc cc        c  c H                 JH  C  JH         C  JIIIH JIH C JIH C JH                   NE  K                  YQR LK        C  E L                        LK            LY        K  I    Y   NSSK.LYKACLEELYPK  IY SA  NKDIAYLFINDI     P  AP YN GK T  S

390 400 410 420  X   X   X   X 
FpCas9(CN6)                            cc c ccccc  c   c                                       DEF DEEEEEEEEEEEF A DF A    A A  DEEE                           KS P FQEFR  Q   N                                       KAI   S L     IW  L  V V    T E  ELSEG.....................H   P             N N  V KNET K VF    

FpCas9(CN38)                            cc c ccccc  c   c                                       KdG KdddddddddddG B KG B    B B  Kddd                           KS P FQEFR  Q   N                                       KAI   S L     IW  L  V V    T E  ELSEG.....................H   P             N N  V KNET K VF    

FpCas9(CN46)                            cc c ccccc  c   c                                       KdG KdddddddddddG B KG B    B B  Kddd                           KS P FQEFR  Q   N                                       K I   N I     L   V  L I         DVT VPIKDENGILVKDDNGKQVVKPL C A           L F K  K YKKEIVNDV   H

FcCas9                            cc c ccccc  c   c                                       JIH JIIIIIIIIIIIH C JH C    C C  JIII                           KS P FQEFR  Q   N                                        AV     L     LW  I  L I    S D    TDRTFKKED.........KKIREYIP  A  H          W K  K YEKL S ..NC  

430       440       450       460       470       480  X         X         X         X         X         X 
FpCas9(CN6) F  A   A DF  A DEF   A    A A      A DF A    A A DF    DF   E  Q   E LQ  E MTD   L    L K      F KI G    T I KA    LE    LK LIA E  FK S   VQM TFCE K GTHTVN K  E NRTN S Y  FEKI  VEG

FpCas9(CN38) G  B   B KG  B KdG   B    B B      B KG B    B B KG    KG   E  Q   E LQ  E MTD   L    L K      F KI G    T I KA    LE    LK LIA E  FK S   VQM TFCE K GTHTVN K  E NRTN C Y  FEKI  VEG

FpCas9(CN46) G  B   B KG  B KdG   B    B B      B KG B    B B KG    KG   D      D V     LND   I    L K        KL G      V KL    VE    FIKTEE L ELFNF   RKE DQIS I HLLRP..L  K KLLDAE A  RWNF  D..

FcCas9 H  C   C JH  C JIH   C    C C      C JH C    C C JH    JH      T   D  N  E L     I    I        F  L P    T V       V    FFL NEQ FE LF F WNKKE DHKG LEYLVKTK PD K KQVK K KEYRWNY YDH.

490       500       510       520       530       540  X         X         X         X         X         X 
FpCas9(CN6)                   c  cc                   c      ccc  cc  c                 A A  DF DF   DEF   DEF A DEF   DEEEEEEEEF A                   P  ET                   D      LWH  YS  D                 V       NI   ILD   TIQ N F K   YQ   LL  A   YEIDFSKMKPLEIKET A IF  L  NTV   FDP   G D   QPY          E D

FpCas9(CN38)                   c  cc                   c      ccc  cc  c                 B B  KG KG   KdG   KdG B KdG   KddddddddG B                   P  ET                   D      LWH  YS  D                 V       NI   ILD   SIQ N F K   YQ   LL  A   YEMDFSKMKPLEIKET A IF  L  NTV   FDP   G D   QPY          E D

FpCas9(CN46)                   c  cc                   c      ccc  cc  c                 B B  KG KG   KdG   KdG B KdG   KddddddddG B                   P  ET                   D      LWH  YS  D                 I       N    AV     V  S F          IL  V   ...............K Y CN  R QFLN  AKID. DK F  AKNTQD        T K

FcCas9                   c  cc                   c      ccc  cc  c                 C C  JH JH   JIH   JIH C JIH   JIIIIIIIIH C                   P  ET                   D      LWH  YS  D                          L    LD   NAQ     K   YN   II  V   ..........EKDESKTY CG  YF LKNK  KIY   DDFL  ERL          T K

Fig. S1 FpCas9(CN6), FpCas9(CN38), FpCas9(CN46) and Flavobacterium columnare Cas9 (FcCas9) 
protein alignment.



550 560 570 580 590  X   X   X   X   X
FpCas9(CN6)             c           c        cc   c ccccc cc    c              DF  DEEF A DF    A        DEEF DEEEEEEEEF A  DF A                K           F        DY   S KAIKK LP    G              LK  L TK G KE               GS  A     I   L   H Y    .....DK  ET    F F  NHLP ILNINLQA    L          H MD  I DK..

FpCas9(CN38)             c           c        cc   c ccccc cc    c              KG  KddG B KG    B        KddG KddddddddG B  KG B                K           F        DY   S KAIKK LP    G              LK  L TK G KE               GS  A     I   L   H Y    .....DK  ET    F F  NHLP LLNINLQA    L          H MD  I DK..

FpCas9(CN46)             c           c        cc   c ccccc cc    c              KG  KddG B KG    B        KddG KddddddddG B  KG B                K           F        DY   S KAIKK LP    G                       P  E               GS        L   M     W    IEITKAITTFAK HNL .D FITN SKLKPYKK    F E        L RF SY KESN

FcCas9             c           c        cc   c ccccc cc    c              JH  JIIH C JH    C        JIIH JIIIIIIIIH C  JH C                K           F        DY   S KAIKK LP    G              AK  L NH   K                    L     L   M   K W    KQYEKAL  FA    LDT SFVNT KRIPPFKN  AIY          L RV  Y NYDD

600  X
FpCas9(CN6)               c                                          c            DEF A                                       A DF D              G                                          S            CLM                                         N S  L.........A   V ......................................Y H  S 

FpCas9(CN38)               c                                          c            KdG B                                       B KG K              G                                          S            CLM                                         N S  L.........A   A ......................................Y H  S 

FpCas9(CN46)               c                                          c            KdG B                                       B KG K              G                                          S             I                                          S    VIDIKTLARIDK QT EFDENMRTRVREKAIHLSKTTDFQGLPLWLASYIIYDRH EA D 

FcCas9               c                                          c            JIH C                                       C JH J              G                                          S            CII                                         N S  IIDPITKQKIQ   T EENDTISTLVREKTNHFSNENDFKNLPLWLAGYIVYNSH E  E 

610       620       630       640       650          660  X         X         X         X         X            X
FpCas9(CN6)                  c   cccc cc        c   c      cc     cc  ccF   A   A        A  DEEEEEEF DEF  A DF  A      DF     DEEEEF                 K   LRNP VE        V   I      GK     EI  ELT   N   V           S    V   ILN  I  I                  RV   TAQ NDR LKDTLELL KN        K   QM N  NA MKDPAM  P...D      

FpCas9(CN38)                  c   cccc cc        c   c      cc     cc  ccG   B   B        B  KddddddG KdG  B KG  B      KG     KddddG                 K   LRNP VE        V   I      GK     EI  ELT   N   V           S    V   ILN  I  I                  RV   TAQ NDR LKDTLELL KN        K   QM N  NA MKDPAM  P...D      

FpCas9(CN46)                  c   cccc cc        c   c      cc     cc  ccG   B   B        B  KddddddG KdG  B KG  B      KG     KddddG                 K   LRNP VE        V   I      GK     EI  ELS   T   I           S    I   VIT  L  V                  HI   KWK PAD QNFLKYDF QH        Q   ET R  KD WQHYGD  ENFFT      

FcCas9                  c   cccc cc        c   c      cc     cc  ccH   C   C        C  JIIIIIIH JIH  C JH  C      JH     JIIIIH                 K   LRNP VE        V   I      GK     EI  EL    S   I                I   VVT  L  V                  HI  EKWK PQD DTFLK.KF QHA       Q   ET R  RD WSKKGQ  KDFFN      

670 680 690 700     X   X   X   X
FpCas9(CN6)     c     c               cc   c                             DEEF   DEEEEEEF DF   A   DEF DF   DF                           K     R               RI   L                             REL    EQ KKATS IN   T     R L    FN                       A    ANN        D  TAT EHE   K  HSE  .......................

FpCas9(CN38)     c     c               cc   c                             KddG   KddddddG KG   B   KdG KG   KG                           K     R               RI   L                             REL    EQ KKATS IN   T     R L    FN                       A    ANN        D  AAT EHE   K  HSE  .......................

FpCas9(CN46)     c     c               cc   c                             KddG   KddddddG KG   B   KdG KG   KG                           K     R               RI   L                             REM     T  RMT  IS   N     K I     N                       G    NDKA  E   KK  ENE TNL   A  TELK DGLNDIRPYSPSQQDILKIYEEG

FcCas9     c     c               cc   c                             JIIH   JIIIIIIH JH   C   JIH JH   JH                           K     R               RI   L                             KDL    D  RKLSS  T   S     K L    FT                       G    NPV K      TN KNE TNT   A  IEL  QGVENVKPNSPKHQEILKIFEEG

710 720 730 740  X   X   X   X  
FpCas9(CN6)                        c      c cccc    c cc   c  c cc   c c                     A DEEEEEEEEEEEEEF DF DEEF A DEEEEF DEEE                       T      Y LWLE    S YT   I  S LF   Y I                     R  RNDIIR K    TG I    GN   A D  S N D ...................IP V               G  L    P K      K    

FpCas9(CN38)                        c      c cccc    c cc   c  c cc   c c                     B KdddddddddddddG KG KddG B KddddG Kddd                       T      Y LWLE    S YT   I  S LF   Y I                     R  RNDIIR K    TG I     N   A D  S N D ...................IP V               G  L  R A K      K    

FpCas9(CN46)                        c      c cccc    c cc   c  c cc   c c                     B KdddddddddddddG KG KddG B KddddG Kddd                       T      Y LWLE    S YT   I  S LF   Y I                     K   SEIIK K    QG I    G    L E  T     VYSNENKKEKLEEIDKIRKNA P P             Y  P   KL P      TK Q 

FcCas9                        c      c cccc    c cc   c  c cc   c c                     C JIIIIIIIIIIIIIH JH JIIH C JIIIIH JIII                       T      Y LWLE    S YT   I  S LF   Y I                        K  L                GQ   L    T N E ALNSG..IEIEEDIIKISNTDQP  KQ EL I    HKYK P    S P  K   P    

750       760       770       780       790       800  X         X         X         X         X         X  
FpCas9(CN6) ccccc c   cc  ccc  cc   c  c c   c c                        EEEEEEEEEEEEF DEF DEF  DF  DEF DEF DEF A      A     DF A A  EHIIP S   DD  SNK  CE   N  K N   Y F                             K RLF  S     L    L    S  TA   LQ K      A     VK L K               F   T   RQ  ID   K   S   E LSENDF AYENR  D F TG

FpCas9(CN38) ccccc c   cc  ccc  cc   c  c c   c c                        ddddddddddddG KdG KdG  KG  KdG KdG KdG B      B     KG B B  EHIIP S   DD  SNK  CE   N  K N   Y F                             K RLF  S     L    L    S  TA   LQ K      A     VK L K               F   T   RQ  ID   K   S   E FSENDF AYENR  D F TG

FpCas9(CN46) ccccc c   cc  ccc  cc   c  c c   c c                        ddddddddddddG KdG KdG  KG  KdG KdG KdG B      B     KG B B  EHIIP S   DD  SNK  CE   N  K N   Y F                               RLF  S     I    V    S  TA   IQ        L     VK   K       Q       L   V   SE  EL   M   E   NNEDRIVI TGGKT  IFT DA

FcCas9 ccccc c   cc  ccc  cc   c  c c   c c                        IIIIIIIIIIIIH JIH JIH  JH  JIH JIH JIH C      C     JH C C  EHIIP S   DD  SNK  CE   N  K N   Y F                             R K Y  N     I    I    N       IN H      L     IR L            Y    L   V   TE  RL   QLG E   N EIREVT EEGKT  L SPEQ

 810 820 830 840       X   X   X   X
FpCas9(CN6)      c c              c c      cc  c c  c     c    c             A A     A A      DEEF DEEEEF DF DF A DF DF  A A             T Y              E P      QL  T Y  K     L    R                     A N       I E FIDR   E   I   AK I   V          KIKSY K KKLLM D ......    G      R  Q  A K  E  LE S ........

FpCas9(CN38)      c c              c c      cc  c c  c     c    c             B B     B B      KddG KddddG KG KG B KG KG  B B             T Y              E P      QL  T Y  K     L    R                     A N       I E FIDR   E   I   AK I   V          KIKSY K KKLLM D ......    G      R  Q  A K  E  LE S ........

FpCas9(CN46)      c c              c c      cc  c c  c     c    c             B B     B B      KddG KddddG KG KG B KG KG  B B             T Y              E P      QL  T Y  K     L    R                       Q       I E FIER   D   I   VK L   I          YNQHI A YSKNKSK KRLLSE    K      N  K  S I  N  SR V EEEEQE..

FcCas9      c c              c c      cc  c c  c     c    c             C C     C C      JIIH JIIIIH JH JH C JH JH  C C             T Y              E P      QL  T Y  K     L    R                     A         L    VEK   D   V   V  L   I          YWNFV T YAKNK KRENLLLK   VQM     N  R  S Y MQ  SK V KEDGTDNG

850 860 870 880 890 900     X   X   X   X   X   X
FpCas9(CN6)           c  c     cc c cc           c               c          DF    DEEF DEEEEEEF DF  DF   DEEEF A       A   DEF A              G  T     DW L DV           L               K          NV     SV  KLRQ  E      EL   KYDK  L       N   LS  K    ....  TATI    D        V  MK  NWE     G THIEEGK GER   I D...

FpCas9(CN38)           c  c     cc c cc           c               c          KG    KddG KddddddG KG  KG   KdddG B       B   KdG B              G  T     DW L DV           L               K          NV     SV  KLR   E      EL   KYDK  L       N   LS  K    ....  TATI    D   E    V  MK  NWE     G THIEEGK GER   I D...

FpCas9(CN46)           c  c     cc c cc           c               c          KG    KddG KddddddG KG  KG   KdddG B       B   KdG B              G  T     DW L DV           L               K           I     SI  RMKQ          I   RFER  A           L        VTSKH VSLN    S      G N  WNN VTP     N LTNSNDFGQFE K DAYGNK

FcCas9           c  c     cc c cc           c               c          JH    JIIH JIIIIIIH JH  JH   JIIIH C       C   JIH C              G  T     DW L DV           L               K          NI      M   LKN  D      DL   RFER          T    Q  K    INST  LSIS K  RA       N  WN  LLY     NTITKTNLF TYSE  Q R...

910 920 930 940  X   X   X   X
FpCas9(CN6)                    cc cccccc cc   c      c c cc c                              DF DEEEEEEEEF DF      DEEEEEEEEF A A A                      KR DHRHHA DA   A      I Y NN N                                       M  I V        Q L  L AK Q E K   .................WT  N          T  FTKPAY          T G N ...

FpCas9(CN38)                    cc cccccc cc   c      c c cc c                              KG KddddddddG KG      KddddddddG B B B                      KR DHRHHA DA   A      I Y NN N                                       M  I V        Q L  L AK Q E K   .................WT  N          T  FTKPAY          T G N ...

FpCas9(CN46)                    cc cccccc cc   c      c c cc c                              KG KddddddddG KG      KddddddddG B B B                      KR DHRHHA DA   A      I Y NN N                                       L  L I        N L  L AR T D     GKQIFQTTVPDAIAKGFTK  I          V  CVSRTH          D D KA...

FcCas9                    cc cccccc cc   c      c c cc c                              JH JIIIIIIIIH JH      JIIIIIIIIH C C C                      KR DHRHHA DA   A      I Y NN N                                       L  I I        N M    I      K   .....MPIVPDQYAKGFHK  L          V  CITRNH      Q  QGEKLK NAI

950 960 970 980  X   X   X   X
FpCas9(CN6)                                     c  c   c       c     c c               A A A   DF      A A  DF A A A DEEF  DEEEEEEEF                                    F  P   F       L     S K               A S I   NK      N K   I   K   EEAK   ESILI Y ............... N I GIE  HLYRDK N LR  S M N R    KQ         

FpCas9(CN38)                                     c  c   c       c     c c               B B B   KG      B B  KG B B B KddG  KdddddddG                                    F  P   F       L     S K               A S I   NK      N K   I   K   EEAK   ESILI Y ............... N I GIE  HLYRDK N LR  S M N R    KQ         

FpCas9(CN46)                                     c  c   c       c     c c               B B B   KG      B B  KG B B B KddG  KdddddddG                                    F  P   F       L     S K               L N L   TK      N K       K    EA     T IV F ...........VKHE R K CFK  PDSN.G Y WE YK W D TT  EDK N T     

FcCas9                                     c  c   c       c     c c               C C C   JH      C C  JH C C C JIIH  JIIIIIIIH                                    F  P   F       L     S K               I   L                 I       E  K   ESII  F EKENYREILQKSRLD RAQ CEKKYNDNDPTKYNWV  K WAD T NT DI     P   



990      1000      1010      1020      1030      1040   X         X         X         X         X         X
FpCas9(CN6)        c  c                     c                             DEEEEEF A   A    A  DEF   A DEF  A             A A      A        K  N                     K                             NKVVT N     K    N  IQL   G LH   V             V A      I AK       K TTK SGGT QK   TPR R   ET YGKLQQYATKEEK N SFTEDY Q

FpCas9(CN38)        c  c                     c                             KdddddG B   B    B  KdG   B KdG  B             B B      B        K  N                     K                             NKVVT N     K    N  IQL   G LH   V             V A      I AK       K TTK SGGT QK   TPR R   ET YGKLQQYATKEEK N SFTEDY Q

FpCas9(CN46)        c  c                     c                             KdddddG B   B    B  KdG   B KdG  B             B B      B        K  N                     K                             TRVIN T             LNI   G V    I             M A      V QN       V KYTNYKDEKGN   GTN L E KI TQTKGDNWAIRKP H ETVSGK F

FcCas9        c  c                     c                             JIIIIIH C   C    C  JIH   C JIH  C             C C      C        K  N                     K                              RIIN T     K    N           K   V             L        V QNL      V YYE YN.E G..........  VK RQIKGDNWAIRKP HKETISGK H

1050 1060 1070 1080 1090   X    X    X    X    X  
FpCas9(CN6)    DF  A  DF  DF  A    A      A                     A A   DF   KK  R  LL  LE  D    K      A                     I L   IIKVA  EY EA  KR  EN NDPK AFTGKN LN..............KTPIY S KDN  

FpCas9(CN38)    KG  B  KG  KG  B    B      B                     B B   KG   KK  R  LL  LE  D    K      A                     I L   IIKVA  EY EA  KR  EN NDPK AFTGKN LN..............KTPIY S KDN  

FpCas9(CN46)    KG  B  KG  KG  B    B      B                     B B   KG    K     IA  IE  E    K      A                     V I   AILKRI QSPIT  NA  QI FIVD EVKKQL SKIKQYPNNMVGLKKHLKAFP M DGK  

FcCas9    JH  C  JH  JH  C    C      C                     C C   JH   K   K  IL                                                LSY TPA GK  ................................................

 1100 1110 1120 1130 1140       X    X    X    X    X
FpCas9(CN6)            c      c   c c c c  c cc  cc c c                     A      A      DEF A A DEEF A DF DEF DEF              A             T      D   D K I K  D GI  IL N L                     V              IT      D V      R    R               K  VPEK KTVWLE DYTIRK   P L .    I V  K   Q   NEFNGD.......P KA

FpCas9(CN38)            c      c   c c c c  c cc  cc c c                     B      B      KdG B B KddG B KG KdG KdG              B             T      D   D K I K  D GI  IL N L                     V              IT      D V      R    R               K  VPEK KTVWLE DYTIRK   P L .    I V  K   Q   NEFNGD.......P KA

FpCas9(CN46)            c      c   c c c c  c cc  cc c c                     B      B      KdG B B KddG B KG KdG KdG              B             T      D   D K I K  D GI  IL N L                     V              IT      E I      K    H               K  DKVQ YETIEA ATRKTL   F E K    T T  Q   L   KQEMYQNAIHENGE IP

FcCas9            c      c   c c c c  c cc  cc c c                     C      C      JIH C C JIIH C JH JIH JIH              C             T      D   D K I K  D GI  IL N L                                     S      E I      K                       ........... ATRKVL S M F S    T T  Q   K Y EYKKSP...........

1150      1160      1170      1180      1190      1200     X         X         X         X         X         X
FpCas9(CN6)       c                                                    c   A  DF  A      A A  A    A A  DF   A A   A  DF        A  D      S                                                    G   L   P  L      A K  T    S A  LH   D L   I  KN        I   FVN GE  IW NKEKGI I RV ISGV N QA  TKK H GNE LD  GNPIPVDF ST 

FpCas9(CN38)       c                                                    c   B  KG  B      B B  B    B B  KG   B B   B  KG        B  K      S                                                    G   L   P  L      A K  T    S A  LH   D L   I  KN        V   FVN GE  IW NKEKGI I RV ISGV N QA  TKK H GNE LD  GNPIPVDF ST 

FpCas9(CN46)       c                                                    c   B  KG  B      B B  B    B B  KG   B B   B  KG        B  K      S                                                    G   V      L      L    N    Q I  VR   E     L   Q        A   AHE AF ENG DELNKN TTLN GKKH P KK  VFE GGKFR GQT NKADKYVE AK 

FcCas9       c                                                    c   C  JH  C      C C  C    C C  JH   C C   C  JH        C  J      S                                                    G   L   P  I      I K  N      I  VR   E V   L  K         A   ..E AF  EG EELNAT T YN GFHHKP YK  IYE G KFP GN GNKKSKYVE EK 

1210      1220      1230      1240      1250      1260     X         X         X         X         X         X
FpCas9(CN6)  c   ccc c           c         c c             c          c EF   DEEEEEEEF A A A A DEF A   DEEEEF A A A   DEEF  DF    DE N   AIY D           F         G S             F          P N       R EKGN Q E V   DAV R    L VIN N E G   L SM  NE     S  HHV         L E V S Y   I RNL      K H K WEF    KQ  FFIF  

FpCas9(CN38)  c   ccc c           c         c c             c          c dG   KdddddddG B B B B KdG B   KddddG B B B   KddG  KG    Kd N   AIY D           F         G S             F          P N       R EKGN Q E V   DAV R    L VIN N E G   L SM  NE     S  HHV         L E V S Y   I RNL      K H K WEF    KQ  FFIF  

FpCas9(CN46)  c   ccc c           c         c c             c          c dG   KdddddddG B B B B KdG B   KddddG B B B   KddG  KG    Kd N   AIY D           F         G S             F          P T         EKG  N   I   EVI R    L AAQ T E G   L TL  ND     T  LFF   Q    KR YKT P N   E QKQ      E D N NRL    SP  LVYL  

FcCas9  c   ccc c           c         c c             c          c IH   JIIIIIIIH C C C C JIH C   JIIIIH C C C   JIIH  JH    JI N   AIY D           F         G S             F          P T       K    N   E I   DVL      M AV          V  L  QD     T  LFF     QEN RYF T P N   ETLKK     PEKNQEENTL  A SP  LVFV  

1270 1280 1290 1300 1310     X    X    X    X    X
FpCas9(CN6) EF       A   A  A  A  DEEF A A  A               DF          D        L   N  H  S  IFRV   S  N               ET           GFNPHEID LNP NY LI PN    QKI TK Y........MFNHHL  KAVDGEMLKS

FpCas9(CN38) dG       B   B  B  B  KddG B B  B               KG          DD       L   N  H  S  MFRV S S  Q               ET            FNPHEID LNP NY LI PN    Q L VV YGNSTIRDFKFRHHL  TVED......

FpCas9(CN46) dG       B   B  B  B  KddG B B  B               KG          ED       I      K  T  IYK  S T                  EN            EKENLTT NFDKLS EQ ER   FV C SGEGHFVSNNYSKEIISN  GSNNKNERML

FcCas9 IH       C   C  C  C  JIIH C C  C               JH           D       V   N  K  T  IYKM S S  Q                           L EIENPDI DFK LT DQ NR    V S GK CFFIKAEVATSIVN...........KM

1320      1330       1340      1350   X         X          X         X
FpCas9(CN6)                        c     cc c          DF  A  A   A A     DEEF DEEEF DF                          K     LG I          S   Y  I     L      VRI H  K  HL   KKEL KTS HF QTPTN N.GII    N     V  GEY

FpCas9(CN38)                        c     cc c          KG  B  B   B B     KddG KdddG KG                          K     LG I          TN  Y  I   I L      VRI H  K  HV   KKEL  IT KQ KSL P N.EII    N     V  GEY

FpCas9(CN46)                        c     cc c          KG  B  B   B B     KddG KdddG KG                          K     LG I          SN  Y      V I      L V R  K  KI   ELNN  TI DEKEKP M KSVCW  E D     R  IR.

FcCas9                        c     cc c          JH  C  C   C C     JIIH JIIIH JH                          K     LG I          SN     I   I I      LKL R     RV   EFST  KMENS EG. Q KSNCW    D   T T  IK.




