Supplementary Data 5 | Protein sequences of the Cas9-Cas9 fusions used in this

study.

>SpCas9"™-dNmCas9

MKRPAATKKAGQAKKKKLDGSGSPKKKRKVPWDKKYSIGLDIGTNSVGWAVITDEYKVPSKKEFKVLGNTD
RHSIKKNLIGALLFDSGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFHRLEESFLVEE
DKKHERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKFRGHFLIEGDLNPDNS
DVDKLFIQLVQTYNQLFEENPINASGVDAKAILSARLSKSRRLENLIAQLPGEKKNGLEFGNLIALSLGLT
PNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQYADLFLAAKNLSDAILLSDILRVNTEITKAPLSA
SMIKRYDEHHOQDLTLLKALVRQQOLPEKYKEIFFDQSKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEEL
LVKLNREDLLRKQRTFDNGSIPHQIHLGELHAILRRQEDFYPFLKDNREKIEKILTFRIPYYVGPLARGN
SRFAWMTRKSEETITPWNFEEVVDKGASAQSFIERMTNFDKNLPNEKVLPKHSLLYEYFTVYNELTKVKY
VTEGMRKPAFLSGEQKKAIVDLLFKTNRKVIVKQLKEDYFKKIECFDSVEISGVEDRFNASLGTYHDLLK
IIKDKDFLDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLFDDKVMKQLKRRRYTGWGRLSRKLING
IRDKQSGKTILDFLKSDGFANRNFMQLIHDDSLTFKEDIQKAQVSGQGDSLHEHIANLAGSPATIKKGILQ
TVKVVDELVKVMGRHKPENIVIEMARENQTTQKGQKNSRERMKRIEEGIKELGSQILKEHPVENTQLONE
KLYLYYLONGRDMYVDQELDINRLSDYDVDHIVPQSFLKDDSIDNKVLTRSDKNRGKSDNVPSEEVVKKM
KNYWRQLLNAKLITQRKFDNLTKAERGGLSELDKAGFIKRQLVETRQITKHVAQILDSRMNTKYDENDKL
IREVKVITLKSKLVSDFRKDFQFYKVREINNYHHAHDAYLNAVVGTALIKKYPKLESEFVYGDYKVYDVR
KMIAKSEQEIGKATAKYFFYSNIMNFFKTEITLANGEIRKRPLIETNGETGEIVWDKGRDFATVRKVLSM
PQVNIVKKTEVQTGGFSKESILPKRNSDKLIARKKDWDPKKYGGFDSPTVAYSVLVVAKVEKGKSKKLKS
VKELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLIIKLPKYSLFELENGRKRMLASAGELQKGNELALP
SKYVNFLYLASHYEKLKGSPEDNEQKQLFVEQHKHYLDEIIEQISEFSKRVILADANLDKVLSAYNKHRD
KPIREQAENITHLFTLTNLGAPAAFKYFDTT ID-YTSTKEVLDATLIHQS ITGLYETRIDLSQLGGDG
TGGPKKKRKVYPYDVPDYAGYPYDVPDYAGSYPYDVPDYAGSAAPAAKKKKLDFESGMPKKKRKVAAFKP
NPINYILGLAIGIASVGWAMVEIDEDENPICLIDLGVRVFERAEVPKTGDSLAMARRLARSVRRLTRRRA
HRLLRARRLLKREGVLQAADFDENGLIKSLPNTPWOQLRAAALDRKLTPLEWSAVLLHLIKHRGYLSQRKN
EGETADKELGALLKGVADNAHALQTGDFRTPAELALNKFEKESGHIRNQRGDYSHTFSRKDLOAELILLF
EKQKEFGNPHVSGGLKEGIETLLMTQRPALSGDAVOKMLGHCTFEPAEPKAAKNTYTAERFIWLTKLNNL
RILEQGSERPLTDTERATLMDEPYRKSKLTYAQARKLLGLEDTAFFKGLRYGKDNAEASTLMEMKAYHAT
SRALEKEGLKDKKSPLNLSPELQDEIGTAFSLFKTDEDITGRLKDRIQPEILEALLKHISFDKEVQISLK
ALRRIVPLMEQGKRYDEACAEIYGDHYGKKNTEEKIYLPPIPADEIRNPVVLRALSQARKVINGVVRRYG
SPARIHIETAREVGKSFKDRKEIEKRQEENRKDREKAAAKFREYFPNEVGEPKSKDILKLRLYEQQHGKC
LYSGKEINLGRLNEKGYVEIAAALPEFSRTWDDSENNKVLVLGSEAQNKGNQTPYEYEFNGKDNSREWQEFK
ARVETSREFPRSKKQRILLOKFDEDGFKERNLNDTRYVNRFLCQFVADRMRLTGKGKKRVEFASNGQITNLL
RGFWGLRKVRAENDRHHALDAVVVACSTVAMOQOKITREVRYKEMNAFDGKTIDKETGEVLHOKTHEPOPW
EFFAQEVMIRVEFGKPDGKPEFEEADTPEKLRTLLAEKLSSRPEAVHEYVTPLEFVSRAPNRKMSGQGHMET
VKSAKRLDEGVSVLRVPLTQLKLKDLEKMVNREREPKLYEALKARLEAHKDDPAKAFAEPFYKYDKAGNR
TOQVKAVRVEQVOKTGVWVRNHNGIADNATMVRVDVFEKGDKYYLVPIYSWOVAKGILPDRAVVQGKDEE
DWOLIDDSEFNFKESLHPNDLVEVITKKARMFGYFASCHRGTGNINIRIHDLDHKIGKNGILEGIGVKTAL
SFOKYQIDELGKEIRPCRLKKRPPVRSRADPKKKRKVEASLEKRPAATKKAGQAKKKKGS



>SpCas9"T-NmCas9""

MKRPAATKKAGQAKKKKLDGSGSPKKKRKVPWDKKYSIGLDIGTNSVGWAVITDEYKVPSKKEFKVLGNTD
RHSIKKNLIGALLFDSGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFHRLEESFLVEE
DKKHERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKFRGHFLIEGDLNPDNS
DVDKLFIQLVQTYNQLFEENPINASGVDAKAILSARLSKSRRLENLIAQLPGEKKNGLEFGNLIALSLGLT
PNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQYADLFLAAKNLSDAILLSDILRVNTEITKAPLSA
SMIKRYDEHHODLTLLKALVRQQOLPEKYKEIFFDQSKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEEL
LVKLNREDLLRKQRTFDNGSIPHQIHLGELHAILRRQEDFYPFLKDNREKIEKILTFRIPYYVGPLARGN
SRFAWMTRKSEETITPWNFEEVVDKGASAQSFIERMTNFDKNLPNEKVLPKHSLLYEYFTVYNELTKVKY
VTEGMRKPAFLSGEQKKAIVDLLFKTNRKVIVKQLKEDYFKKIECFDSVEISGVEDRFNASLGTYHDLLK
IIKDKDFLDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLFDDKVMKQLKRRRYTGWGRLSRKLING
IRDKQSGKTILDFLKSDGFANRNFMQLIHDDSLTFKEDIQKAQVSGQGDSLHEHIANLAGSPATIKKGILQ
TVKVVDELVKVMGRHKPENIVIEMARENQTTQKGQKNSRERMKRIEEGIKELGSQILKEHPVENTQLONE
KLYLYYLONGRDMYVDQELDINRLSDYDVDHIVPQSFLKDDSIDNKVLTRSDKNRGKSDNVPSEEVVKKM
KNYWRQLLNAKLITQRKFDNLTKAERGGLSELDKAGFIKRQLVETRQITKHVAQILDSRMNTKYDENDKL
IREVKVITLKSKLVSDFRKDFQFYKVREINNYHHAHDAYLNAVVGTALIKKYPKLESEFVYGDYKVYDVR
KMIAKSEQEIGKATAKYFFYSNIMNFFKTEITLANGEIRKRPLIETNGETGEIVWDKGRDFATVRKVLSM
PQVNIVKKTEVQTGGFSKESILPKRNSDKLIARKKDWDPKKYGGFDSPTVAYSVLVVAKVEKGKSKKLKS
VKELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLIIKLPKYSLFELENGRKRMLASAGELQKGNELALP
SKYVNFLYLASHYEKLKGSPEDNEQKQLFVEQHKHYLDEITIEQISEFSKRVILADANLDKVLSAYNKHRD
KPIREQAENITHLFTLTNLGAPAAFKYFDTT ID-YTSTKEVLDATLIHQS ITGLYETRIDLSQLGGDG
TGGPKKKRKVYPYDVPDYAGYPYDVPDYAGSYPYDVPDYAGSAAPAAKKKKLDEFESGMPKKKRKVAAFKP
NPINYILGLDIGIASVGWAMVEIDEDENPICLIDLGVRVFERAEVPKTGDSLAMARRLARSVRRLTRRRA
HRLLRARRLLKREGVLQAADFDENGLIKSLPNTPWOQLRAAALDRKLTPLEWSAVLLHLIKHRGYLSQRKN
EGETADKELGALLKGVADNAHALQTGDFRTPAELALNKFEKESGHIRNQRGDYSHTFSRKDLOAELILLFE
EKQKEFGNPHVSGGLKEGIETLLMTQRPALSGDAVOKMLGHCTFEPAEPKAAKNTYTAERFIWLTKLNNL
RILEQGSERPLTDTERATLMDEPYRKSKLTYAQARKLLGLEDTAFFKGLRYGKDNAEASTLMEMKAYHAT
SRALEKEGLKDKKSPLNLSPELQDEIGTAFSLFKTDEDITGRLKDRIQPEILEALLKHISFDKEVQISLK
ALRRIVPLMEQGKRYDEACAEIYGDHYGKKNTEEKIYLPPIPADEIRNPVVLRALSQARKVINGVVRRYG
SPARIHIETAREVGKSFKDRKEIEKRQEENRKDREKAAAKFREYFPNEVGEPKSKDILKLRLYEQQHGKC
LYSGKEINLGRLNEKGYVEIDHALPEFSRTWDDSENNKVLVLGSENONKGNQTPYEYEFNGKDNSREWQEFK
ARVETSREFPRSKKQRILLOKFDEDGFKERNLNDTRYVNRFLCQFVADRMRLTGKGKKRVEFASNGQITNLL
RGFWGLRKVRAENDRHHALDAVVVACSTVAMOOKITREVRYKEMNAFDGKTIDKETGEVLHOKTHEPOPW
EFFAQEVMIRVEFGKPDGKPEFEEADTPEKLRTLLAEKLSSRPEAVHEYVTPLEFVSRAPNRKMSGQGHMET
VKSAKRLDEGVSVLRVPLTQLKLKDLEKMVNREREPKLYEALKARLEAHKDDPAKAFAEPFYKYDKAGNR
TOQVKAVRVEQVOKTGVWVRNHNGIADNATMVRVDVFEKGDKYYLVPIYSWOVAKGILPDRAVVQGKDEE
DWOLIDDSEFNFKESLHPNDLVEVITKKARMFGYFASCHRGTGNINIRIHDLDHKIGKNGILEGIGVKTAL
SFOKYQIDELGKEIRPCRLKKRPPVRSRADPKKKRKVEASLEKRPAATKKAGQAKKKKGS



>SpCas9'>-NmCas9V"T

MKRPAATKKAGQAKKKKLDGSGSPKKKRKVPWDKKYSIGLDIGTNSVGWAVITDEYKVPSKKEFKVLGNTD
RHSIKKNLIGALLFDSGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFHRLEESFLVEE
DKKHERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKFRGHFLIEGDLNPDNS
DVDKLFIQLVQTYNQLFEENPINASGVDAKAILSARLSKSRRLENLIAQLPGEKKNGLEFGNLIALSLGLT
PNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQYADLFLAAKNLSDAILLSDILRVNTEITKAPLSA
SMIKRYDEHHODLTLLKALVRQQOLPEKYKEIFFDQSKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEEL
LVKLNREDLLRKQRTFDNGSIPHQIHLGELHAILRRQEDFYPFLKDNREKIEKILTFRIPYYVGPLARGN
SRFAWMTRKSEETITPWNFEEVVDKGASAQSFIERMTNFDKNLPNEKVLPKHSLLYEYFTVYNELTKVKY
VTEGMRKPAFLSGEQKKAIVDLLFKTNRKVIVKQLKEDYFKKIECFDSVEISGVEDRFNASLGTYHDLLK
IIKDKDFLDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLFDDKVMKQLKRRRYTGWGRLSRKLING
IRDKQSGKTILDFLKSDGFANRNFMQLIHDDSLTFKEDIQKAQVSGQGDSLHEHIANLAGSPAIKKGILQ
TVKVVDELVKVMGRHKPENIVIEMARENQTTQKGQKNSRERMKRIEEGIKELGSQILKEHPVENTQLONE
KLYLYYLONGRDMYVDQELDINRLSDYDVDHIVPQSFLKDDSIDNKVLTRSDKNRGKSDNVPSEEVVKKM
KNYWRQLLNAKLITQRKFDNLTKAERGGLSELDKAGFIKRQLVETRQITKHVAQILDSRMNTKYDENDKL
IREVKVITLKSKLVSDFRKDFQFYKVREINNYHHAHDAYLNAVVGTALIKKYPKLESEFVYGDYKVYDVR
KMIAKSEQEIGKATAKYFFYSNIMNFFKTEITLANGEIRKRPLIETNGETGEIVWDKGRDFATVRKVLSM
PQVNIVKKTEVQTGGFSKESILPKRNSDKLIARKKDWDPKKYGGFDSPTVAYSVLVVAKVEKGKSKKLKS
VKELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLIIKLPKYSLFELENGRKRMLASAGELQKGNELALP
SKYVNFLYLASHYEKLKGSPEDNEQKQLFVEQHKHYLDEIIEQISEFSKRVILADANLDKVLSAYNKHRD
KPIREQAENITHLFTLTNLGAPAAFKYFDTT ID-YTSTKEVLDATLIHQS ITGLYETRIDLSQLGGDG
TGGPKKKRKVYPYDVPDYAGYPYDVPDYAGSYPYDVPDYAGSAAPAAKKKKLDEFESGMPKKKRKVAAFKP
NPINYILGLDIGIASVGWAMVEIDEDENPICLIDLGVRVFERAEVPKTGDSLAMARRLARSVRRLTRRRA
HRLLRARRLLKREGVLQAADFDENGLIKSLPNTPWQLRAAALDRKLTPLEWSAVLLHLIKHRGYLSQRKN
EGETADKELGALLKGVADNAHALQTGDFRTPAELALNKFEKESGHIRNQRGDYSHTFSRKDLOAELILLFE
EKQKEFGNPHVSGGLKEGIETLLMTQRPALSGDAVOKMLGHCTFEPAEPKAAKNTYTAERFIWLTKLNNL
RILEQGSERPLTDTERATLMDEPYRKSKLTYAQARKLLGLEDTAFFKGLRYGKDNAEASTLMEMKAYHAT
SRALEKEGLKDKKSPLNLSPELQDEIGTAFSLFKTDEDITGRLKDRIQPEILEALLKHISFDKEVQISLK
ALRRIVPLMEQGKRYDEACAEIYGDHYGKKNTEEKIYLPPIPADEIRNPVVLRALSQARKVINGVVRRYG
SPARIHIETAREVGKSFKDRKEIEKRQEENRKDREKAAAKFREYFPNEVGEPKSKDILKLRLYEQQHGKC
LYSGKEINLGRLNEKGYVEIDHALPEFSRTWDDSENNKVLVLGSENONKGNQTPYEYEFNGKDNSREWQEFK
ARVETSREFPRSKKQRILLOKFDEDGFKERNLNDTRYVNRFLCQFVADRMRLTGKGKKRVEFASNGQITNLL
RGFWGLRKVRAENDRHHALDAVVVACSTVAMOOKITREVRYKEMNAFDGKTIDKETGEVLHOKTHEPOPW
EFFAQEVMIRVEFGKPDGKPEFEEADTPEKLRTLLAEKLSSRPEAVHEYVTPLEFVSRAPNRKMSGQGHMET
VKSAKRLDEGVSVLRVPLTQLKLKDLEKMVNREREPKLYEALKARLEAHKDDPAKAFAEPFYKYDKAGNR
TOQVKAVRVEQVOKTGVWVRNHNGIADNATMVRVDVFEKGDKYYLVPIYSWOVAKGILPDRAVVQGKDEE
DWOLIDDSEFNFKESLHPNDLVEVITKKARMFGYFASCHRGTGNINIRIHDLDHKIGKNGILEGIGVKTAL
SFOKYQIDELGKEIRPCRLKKRPPVRSRADPKKKRKVEASLEKRPAATKKAGQAKKKKGS



>SpCas9'™2-NmCas9V’

MKRPAATKKAGQAKKKKLDGSGSPKKKRKVPWDKKYSIGLDIGTNSVGWAVITDEYKVPSKKEFKVLGNTD
RHSIKKNLIGALLFDSGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFHRLEESFLVEE
DKKHERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKFRGHFLIEGDLNPDNS
DVDKLFIQLVQTYNQLFEENPINASGVDAKAILSARLSKSRRLENLIAQLPGEKKNGLEFGNLIALSLGLT
PNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQYADLFLAAKNLSDAILLSDILRVNTEITKAPLSA
SMIKRYDEHHODLTLLKALVRQQOLPEKYKEIFFDQSKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEEL
LVKLNREDLLRKQRTFDNGSIPHQIHLGELHAILRRQEDFYPFLKDNREKIEKILTFRIPYYVGPLARGN
SRFAWMTRKSEETITPWNFEEVVDKGASAQSFIERMTNFDKNLPNEKVLPKHSLLYEYFTVYNELTKVKY
VTEGMRKPAFLSGEQKKAIVDLLFKTNRKVIVKQLKEDYFKKIECFDSVEISGVEDRFNASLGTYHDLLK
IIKDKDFLDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLFDDKVMKQLKRRRYTGWGRLSRKLING
IRDKQSGKTILDFLKSDGFANRNFMQLIHDDSLTFKEDIQKAQVSGQGDSLHEHIANLAGSPATIKKGILQ
TVKVVDELVKVMGRHKPENIVIEMARENQTTQKGQKNSRERMKRIEEGIKELGSQILKEHPVENTQLONE
KLYLYYLONGRDMYVDQELDINRLSDYDVDHIVPQSFLKDDSIDNKVLTRSDKNRGKSDNVPSEEVVKKM
KNYWRQLLNAKLITQRKFDNLTKAERGGLSELDKAGFIKRQLVETRQITKHVAQILDSRMNTKYDENDKL
IREVKVITLKSKLVSDFRKDFQFYKVREINNYHHAHDAYLNAVVGTALIKKYPKLESEFVYGDYKVYDVR
KMIAKSEQEIGKATAKYFFYSNIMNFFKTEITLANGEIRKRPLIETNGETGEIVWDKGRDFATVRKVLSM
PQVNIVKKTEVQTGGFSKESILPKRNSDKLIARKKDWDPKKYGGFDSPTVAYSVLVVAKVEKGKSKKLKS
VKELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLIIKLPKYSLFELENGRKRMLASAGELQKGNELALP
SKYVNFLYLASHYEKLKGSPEDNEQKQLFVEQHKHYLDEITIEQISEFSKRVILADANLDKVLSAYNKHRD
KPIREQAENITHLFTLTNLGAPAAFKYFDTT ID-YTSTKEVLDATLIHQS ITGLYETRIDLSQLGGDG
TGGPKKKRKVYPYDVPDYAGYPYDVPDYAGSYPYDVPDYAGSAAPAAKKKKLDEFESGMPKKKRKVAAFKP
NPINYILGLDIGIASVGWAMVEIDEDENPICLIDLGVRVFERAEVPKTGDSLAMARRLARSVRRLTRRRA
HRLLRARRLLKREGVLQAADFDENGLIKSLPNTPWOQLRAAALDRKLTPLEWSAVLLHLIKHRGYLSQRKN
EGETADKELGALLKGVADNAHALQTGDFRTPAELALNKFEKESGHIRNQRGDYSHTFSRKDLOAELILLFE
EKQKEFGNPHVSGGLKEGIETLLMTQRPALSGDAVOKMLGHCTFEPAEPKAAKNTYTAERFIWLTKLNNL
RILEQGSERPLTDTERATLMDEPYRKSKLTYAQARKLLGLEDTAFFKGLRYGKDNAEASTLMEMKAYHAT
SRALEKEGLKDKKSPLNLSPELQDEIGTAFSLFKTDEDITGRLKDRIQPEILEALLKHISFDKEVQISLK
ALRRIVPLMEQGKRYDEACAEIYGDHYGKKNTEEKIYLPPIPADEIRNPVVLRALSQARKVINGVVRRYG
SPARIHIETAREVGKSFKDRKEIEKRQEENRKDREKAAAKFREYFPNEVGEPKSKDILKLRLYEQQHGKC
LYSGKEINLGRLNEKGYVEIDHALPEFSRTWDDSENNKVLVLGSENONKGNQTPYEYEFNGKDNSREWQEFK
ARVETSREFPRSKKQRILLOKFDEDGFKERNLNDTRYVNRFLCQFVADRMRLTGKGKKRVEFASNGQITNLL
RGFWGLRKVRAENDRHHALDAVVVACSTVAMOOKITREVRYKEMNAFDGKTIDKETGEVLHOKTHEPOPW
EFFAQEVMIRVEFGKPDGKPEFEEADTPEKLRTLLAEKLSSRPEAVHEYVTPLEFVSRAPNRKMSGQGHMET
VKSAKRLDEGVSVLRVPLTQLKLKDLEKMVNREREPKLYEALKARLEAHKDDPAKAFAEPFYKYDKAGNR
TOQVKAVRVEQVOKTGVWVRNHNGIADNATMVRVDVFEKGDKYYLVPIYSWOVAKGILPDRAVVQGKDEE
DWOLIDDSEFNFKESLHPNDLVEVITKKARMFGYFASCHRGTGNINIRIHDLDHKIGKNGILEGIGVKTAL
SFOKYQIDELGKEIRPCRLKKRPPVRSRADPKKKRKVEASLEKRPAATKKAGQAKKKKGS



>SpCas9""-dNmCas9

MKRPAATKKAGQAKKKKLDGSGSPKKKRKVPWDKKYSIGLDIGTNSVGWAVITDEYKVPSKKEFKVLGNTD
RHSIKKNLIGALLFDSGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFHRLEESFLVEE
DKKHERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKFRGHFLIEGDLNPDNS
DVDKLFIQLVQTYNQLFEENPINASGVDAKAILSARLSKSRRLENLIAQLPGEKKNGLEFGNLIALSLGLT
PNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQYADLFLAAKNLSDAILLSDILRVNTEITKAPLSA
SMIKRYDEHHODLTLLKALVRQQOLPEKYKEIFFDQSKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEEL
LVKLNREDLLRKQRTFDNGSIPHQIHLGELHAILRRQEDFYPFLKDNREKIEKILTFRIPYYVGPLARGN
SRFAWMTRKSEETITPWNFEEVVDKGASAQSFIERMTNFDKNLPNEKVLPKHSLLYEYFTVYNELTKVKY
VTEGMRKPAFLSGEQKKAIVDLLFKTNRKVIVKQLKEDYFKKIECFDSVEISGVEDRFNASLGTYHDLLK
IIKDKDFLDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLFDDKVMKQLKRRRYTGWGRLSRKLING
IRDKQSGKTILDFLKSDGFANRNFMQLIHDDSLTFKEDIQKAQVSGQGDSLHEHIANLAGSPAIKKGILQ
TVKVVDELVKVMGRHKPENIVIEMARENQTTQKGQKNSRERMKRIEEGIKELGSQILKEHPVENTQLONE
KLYLYYLONGRDMYVDQELDINRLSDYDVDHIVPQSFLKDDSIDNKVLTRSDKNRGKSDNVPSEEVVKKM
KNYWRQLLNAKLITQRKFDNLTKAERGGLSELDKAGFIKRQLVETRQITKHVAQILDSRMNTKYDENDKL
IREVKVITLKSKLVSDFRKDFQFYKVREINNYHHAHDAYLNAVVGTALIKKYPKLESEFVYGDYKVYDVR
KMIAKSEQEIGKATAKYFFYSNIMNFFKTEITLANGEIRKRPLIETNGETGEIVWDKGRDFATVRKVLSM
PQVNIVKKTEVQTGGFSKESILPKRNSDKLIARKKDWDPKKYGGFDSPTVAYSVLVVAKVEKGKSKKLKS
VKELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLIIKLPKYSLFELENGRKRMLASAGELQKGNELALP
SKYVNFLYLASHYEKLKGSPEDNEQKQLFVEQHKHYLDEIIEQISEFSKRVILADANLDKVLSAYNKHRD
KPIREQAENITHLFTLTNLGAPAAFKYFDTT ID-YTSTKEVLDATLIHQS ITGLYETRIDLSQLGGDG
TGGPKKKRKVYPYDVPDYAGYPYDVPDYAGSYPYDVPDYAGSAAPAAKKKKLDEFESGMPKKKRKVAAFKP
NPINYILGLAIGIASVGWAMVEIDEDENPICLIDLGVRVFERAEVPKTGDSLAMARRLARSVRRLTRRRA
HRLLRARRLLKREGVLQAADFDENGLIKSLPNTPWQLRAAALDRKLTPLEWSAVLLHLIKHRGYLSQRKN
EGETADKELGALLKGVADNAHALQTGDFRTPAELALNKFEKESGHIRNQRGDYSHTFSRKDLOAELILLFE
EKQKEFGNPHVSGGLKEGIETLLMTQRPALSGDAVOKMLGHCTFEPAEPKAAKNTYTAERFIWLTKLNNL
RILEQGSERPLTDTERATLMDEPYRKSKLTYAQARKLLGLEDTAFFKGLRYGKDNAEASTLMEMKAYHAT
SRALEKEGLKDKKSPLNLSPELQDEIGTAFSLFKTDEDITGRLKDRIQPEILEALLKHISFDKEVQISLK
ALRRIVPLMEQGKRYDEACAEIYGDHYGKKNTEEKIYLPPIPADEIRNPVVLRALSQARKVINGVVRRYG
SPARIHIETAREVGKSFKDRKEIEKRQEENRKDREKAAAKFREYFPNEVGEPKSKDILKLRLYEQQHGKC
LYSGKEINLGRLNEKGYVEIAAALPEFSRTWDDSENNKVLVLGSEAQNKGNQTPYEYEFNGKDNSREWQEFK
ARVETSREFPRSKKQRILLOKFDEDGFKERNLNDTRYVNRFLCQFVADRMRLTGKGKKRVEFASNGQITNLL
RGFWGLRKVRAENDRHHALDAVVVACSTVAMOOKITREVRYKEMNAFDGKTIDKETGEVLHOKTHEPOPW
EFFAQEVMIRVEFGKPDGKPEFEEADTPEKLRTLLAEKLSSRPEAVHEYVTPLEFVSRAPNRKMSGQGHMET
VKSAKRLDEGVSVLRVPLTQLKLKDLEKMVNREREPKLYEALKARLEAHKDDPAKAFAEPFYKYDKAGNR
TOQVKAVRVEQVOKTGVWVRNHNGIADNATMVRVDVFEKGDKYYLVPIYSWOVAKGILPDRAVVQGKDEE
DWOLIDDSEFNFKESLHPNDLVEVITKKARMFGYFASCHRGTGNINIRIHDLDHKIGKNGILEGIGVKTAL
SFOKYQIDELGKEIRPCRLKKRPPVRSRADPKKKRKVEASLEKRPAATKKAGQAKKKKGS



>SpCas9"" -

MKRPAATKKAGQAKKKKLDGSGSPKKKRKVPWDKKYSIGLDIGTNSVGWAVITDEYKVPSKKEFKVLGNTD
RHSIKKNLIGALLFDSGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFHRLEESFLVEE
DKKHERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKFRGHFLIEGDLNPDNS

PQVNIVKKTEVQTGGFSKESILPKRNSDKLIARKKDWDPKKYGGFDSPTVAYSVLVVAKVEKGKSKKLKS
VKELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLIIKLPKYSLFELENGRKRMLASAGELQKGNELALP
SKYVNFLYLASHYEKLKGSPEDNEQKQLFVEQHKHYLDEIIEQISEFSKRVILADANLDKVLSAYNKHRD
KPIREQAENITHLFTLTNLGAPAAFKYFDTT ID-YTSTKEVLDATLIHQS ITGLYETRIDLSQLGGDA
SGTGGPKKKRKVYPYDVPDYAGYPYDVPDYAGSYPYDVPDYAGSAAPAAKKKKLDFESGTSGI HGVPAA.
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>SpCaso"'" -

MKRPAATKKAGQAKKKKLDGSGSPKKKRKVPWDKKYSIGLDIGTNSVGWAVITDEYKVPSKKEFKVLGNTD
RHSIKKNLIGALLFDSGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFHRLEESFLVEE
DKKHERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKFRGHFLIEGDLNPDNS

PQVNIVKKTEVQTGGFSKESILPKRNSDKLIARKKDWDPKKYGGFDSPTVAYSVLVVAKVEKGKSKKLKS
VKELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLIIKLPKYSLFELENGRKRMLASAGELQKGNELALP
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>SpCaso"'™ -

MKRPAATKKAGQAKKKKLDGSGSPKKKRKVPWDKKYSIGLDIGTNSVGWAVITDEYKVPSKKEFKVLGNTD
RHSIKKNLIGALLFDSGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFHRLEESFLVEE
DKKHERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKFRGHFLIEGDLNPDNS

PQVNIVKKTEVQTGGFSKESILPKRNSDKLIARKKDWDPKKYGGFDSPTVAYSVLVVAKVEKGKSKKLKS
VKELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLIIKLPKYSLFELENGRKRMLASAGELQKGNELALP
SKYVNFLYLASHYEKLKGSPEDNEQKQLFVEQHKHYLDEIIEQISEFSKRVILADANLDKVLSAYNKHRD
KPIREQAENITHLFTLTNLGAPAAFKYFDTT ID-YTSTKEVLDATLIHQS ITGLYETRIDLSQLGGDA
SGTGGPKKKRKVYPYDVPDYAGYPYDVPDYAGSYPYDVPDYAGSAAPAAKKKKLDFESGTSGI HGVPAA.
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>SpCas9"'" -

MKRPAATKKAGQAKKKKLDGSGSPKKKRKVPWDKKYSIGLDIGTNSVGWAVITDEYKVPSKKEFKVLGNTD
RHSIKKNLIGALLFDSGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFHRLEESFLVEE
DKKHERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKFRGHFLIEGDLNPDNS

PQVNIVKKTEVQTGGFSKESILPKRNSDKLIARKKDWDPKKYGGFDSPTVAYSVLVVAKVEKGKSKKLKS
VKELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLIIKLPKYSLFELENGRKRMLASAGELQKGNELALP
SKYVNFLYLASHYEKLKGSPEDNEQKQLFVEQHKHYLDEIIEQISEFSKRVILADANLDKVLSAYNKHRD
KPIREQAENITHLFTLTNLGAPAAFKYFDTT ID-YTSTKEVLDATLIHQS ITGLYETRIDLSQLGGDA
SGTGGPKKKRKVYPYDVPDYAGYPYDVPDYAGSYPYDVPDYAGSAAPAAKKKKLDFESGTSGI HGVPAA.
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>SpCas9'™ -

MKRPAATKKAGQAKKKKLDGSGSPKKKRKVPWDKKYSIGLDIGTNSVGWAVITDEYKVPSKKEFKVLGNTD
RHSIKKNLIGALLFDSGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFHRLEESFLVEE
DKKHERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKFRGHFLIEGDLNPDNS

PQVNIVKKTEVQTGGFSKESILPKRNSDKLIARKKDWDPKKYGGFDSPTVAYSVLVVAKVEKGKSKKLKS
VKELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLIIKLPKYSLFELENGRKRMLASAGELQKGNELALP
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