Supplementary Data 1. Protein sequence alignment of Cas9 variants used in this study

Clone-1
Clone-2
Clone-3
WT-Cas9
eSpCas9
Cas9-HF1
evo-Cas?9
Hypa-Cas9
xCas9-3.7

Clone-1 61
Clone-2 61
Clone-3 6l
WT-Cas9 61
eSpCas?9 61
Cas9-HF1 ol
evo-Cas9 6l
Hypa-Cas9 6l
xCas9-3.7 61l

Clone-1 121
Clone-2 121
Clone-3 121
WT-Cas9 121
eSpCas?9 121
Cas9-HF1 121
evo-Cas9 121
Hypa-Cas9 121
xCas9-3.7 121

Clone-1 181
Clone-2 181
Clone-3 181
WT-Cas9 181
eSpCas?9 181
Cas9-HF1 181
evo-Cas9 181
Hypa-Cas9 181
xCas9-3.7 181

Clone-1 241
Clone-2 241
Clone-3 241
WT-Cas9 241
eSpCasH 241
Cas9-HF1 241
evo-Cas9 241
Hypa-Cas9 241
xCas9-3.7 241

Clone-1 301
Clone-2 301
Clone-3 301
WT-Cas9 301
eSpCasH 301
Cas9-HF1 301
evo-Cas9 301
Hypa-Cas9 301
xCas9-3.7 301

MDKKYSIGLDIGTNSVGWAVITDEYKVPSKKFKVLGNTDRHSIKKNLIGALLEDSGETAE
MDKKYSIGLDIGTNSVGWAVITDEYKVPSKKFKVLGNTDRHSIKKNLIGALLEDSGETAE
MDKKYSIGLDIGTNSVGWAVITDEYKVPSKKFKVLGNTDRHSIKKNLIGALLEDSGETAE
MDKKYSIGLDIGTNSVGWAVITDEYKVPSKKFKVLGNTDRHSIKKNLIGALLEFDSGETAE
MDKKYSIGLDIGTNSVGWAVITDEYKVPSKKFKVLGNTDRHSIKKNLIGALLEDSGETAE

MDKKYSIGLDIGTNSVGWAVITDEYKVPSKKFKVLGNTDRHSIKKNLIGALLEFDSGETAE
MDKKYSIGLDIGTNSVGWAVITDEYKVPSKKFKVLGNTDRHSIKKNLIGALLEFDSGETAE
MDKKYSIGLDIGTNSVGWAVITDEYKVPSKKFKVLGNTDRHSIKKNLIGALLEDSGETAE
MDKKYSIGLDIGTNSVGWAVITDEYKVPSKKFKVLGNTDRHSIKKNLIGALLEDSGETAE

ATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFHRLEESFLVEEDKKHERHPIFG
ATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSEFFHRLEESFLVEEDKKHERHPIFG
ATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFHRLEESFLVEEDKKHERHPIFG
ATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFHRLEESFLVEEDKKHERHPIFEG
ATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFHRLEESFLVEEDKKHERHPIFG
ATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSEFFHRLEESFLVEEDKKHERHPIEG
ATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSEFFHRLEESFLVEEDKKHERHPIFEG
ATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFHRLEESFLVEEDKKHERHPIFEG
ATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFHRLEESFLVEEDKKHERHPIFG

NIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKFRGHFLIEGDLNPDNSD
NIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKFRGHFLIEGDLNPDNSD
NIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKFRGHFLIEGDLNPDNSD
NIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKFRGHFLIEGDLNPDNSD
NIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKFRGHFLIEGDLNPDNSD
NIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKFRGHFLIEGDLNPDNSD
NIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKFRGHFLIEGDLNPDNSD
NIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKFRGHFLIEGDLNPDNSD
NIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKFRGHFLIEGDLNPDNSD

[VDKLEFIQLVQTYNQLFEENPINASGVDAKATLSARLSKSRRLENLIAQLPGEKKNGLEGN
[VDKLEFIQLVQTYNQLFEENPINASGVDAKATLSARLSKSRRLENLIAQLPGEKKNGLEGN
VDKLFIQLVQTYNQLFEENPINESGVDAKAILSARLSKSRRLENLIAQLPGEKKNGLFGN
VDKLEFIQLVQTYNQLFEENPINASGVDAKATILSARLSKSRRLENLIAQLPGEKKNGLEGN
VDKLEFIQLVQTYNQLFEENPINASGVDAKATLSARLSKSRRLENLIAQLPGEKKNGLEGN
[VDKLEFIQLVQTYNQLFEENPINASGVDAKATLSARLSKSRRLENLIAQLPGEKKNGLEGN
[VDKLEFIQLVQTYNQLFEENPINASGVDAKATLSARLSKSRRLENLIAQLPGEKKNGLEGN
VDKLEFIQLVQTYNQLFEENPINASGVDAKATILSARLSKSRRLENLIAQLPGEKKNGLEGN
VDKLEFIQLVQTYNQLFEENPINASGVDAKATILSARLSKSRRLENLIAQLPGEKKNGLEGN

LIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQYADLFLAAKNLSDAT
LIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQYADLFLAAKNLSDAT
LIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDHLLAQIGDQYADLFLAAKNLSDAI
LIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQYADLFLAAKNLSDAT
LIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQYADLFLAAKNLSDAT
LIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQYADLFLAAKNLSDAT
LIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQYADLFLAAKNLSDAT
LIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQYADLFLAAKNLSDAT
LIALSLGLTPNFKSNFDLAEDIKLOQLSKDTYDDDLDNLLAQIGDQYADLFLAAKNLSDAT

LLSDILRVNTEITKAPLSASMIKRYDEHHQODLTLLKALVRQOLPEKYKEIFEFDQSKNGYA|
LLSDILRVNTEITKAPLSASMIKRYDEHHODLTLLKALVRQQLPEKYKEIFEDQSKNGYA

LLSDILRVNTEITKAPLSASMIKRYDEHHODLTLLKALVRQOLPEKYKEIFEFDQSKNGYA
LLSDILRVNTEITKAPLSASMIKRYDEHHODLTLLKALVRQOLPEKYKEIFEFDQSKNGYA|
LLSDILRVNTEITKAPLSASMIKRYDEHHODLTLLKALVRQOQLPEKYKEIFEFDQSKNGYA|
LLSDILRVNTEITKAPLSASMIKRYDEHHQDLTLLKALVRQOLPEKYKEIFEFDQSKNGYA|
LLSDILRVNTEITKAPLSASMIKRYDEHHQDLTLLKALVRQOLPEKYKEIFEFDQSKNGYA|
LLSDILRVNTEITKAPLSASMIKRYDEHHODLTLLKALVRQOLPEKYKEIFEFDQSKNGYA
LLSDILRVNTEITKAPLSASMIKMYDEHHODLTLLKALVRQOLPEKYKEIFEFDQSKNGYA




Clone-1 CIYWCY IDGGASQEEFYKFIKPILEKMDGTEELLVKLNREDLLRKQRTFDNGSIPHQIHLGELH
Clone-2 NG Y IDGGASQEEFYKFIKPILEKMDGTEELLVKLNREDLLRKQRTFDNGSIPHQIHLGELH
Clone-3 361 GYIDGEASQEEFYKFIKPILEKMDGTEELLVKLNREDLLRKQRTFDNGSIPHQIHLGELH
WT-Cas9 SINMNCY IDGGASQEEFYKFIKPILEKMDGTEELLVKLNREDLLRKQRTFDNGSIPHQIHLGELH
eSpCas?9 NG Y IDGGASQEEFYKFIKPILEKMDGTEELLVKLNREDLLRKQRTFDNGSIPHQIHLGELH
Cas9-HF1 NG Y IDGGASQEEFYKFIKPILEKMDGTEELLVKLNREDLLRKQRTFDNGSIPHQIHLGELH
evo-Cas9 CINNCY IDGGASQEEFYKFIKPILEKMDGTEELLVKLNREDLLRKQRTFDNGSIPHQIHLGELH
130% R OE PRSI NI C Y I DGGASQEEFYKFIKPILEKMDGTEELLVKLNREDLLRKQRTFDNGSIPHQIHLGELH
SO F R EICIVACININ G Y I DGGASQEEFYKFIKPILEKMDGTEELLVKLNREDLLRKQRTFDNGIMIPHQIHLGELH

Clone-1 LN T LRROEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEETITPWNFEE
Clone-2 LN T LRROEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEETITPWNFEE
Clone-3 A" T TLRROEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEETITPWNFEE
WT-Cas9 N T TLRROEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEETITPWNFEE
eSpCas?9 A" T TLRROEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEETITPWNFEE
Cas9-HF1 NN T L.RROEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEETITPWNFEE
evo-Cas9 NN T LRROEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEETITPWNFEE
0% SRl VIR "\ T L RROEDEFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEETITPWNEFEE
SO I RICIRVANN VNN " T L RROEDEYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEETI TPWNFEJS

Clone-1 SN/ VDKGASAQSFIERMTNFDKNLPNEKVLPKHSLLYEYFTVYNELTKVKYVTEGMRKPASL
Clone-2 UESNN/VDKGASAQSFIERMTNFDKNLPNEKVLPKHSLLYEYFTVYNELTKVKYVTEGMRKPAFL
Clone-3 LS NN/ DKGASAQSFIERMTNEDKNLPNEKVLPKHSLLYEYFTVYNELTKVKYVTEGMRKPAFL
WT-Cas9 ANV DKGASAQSFIERMTNEFDKNLPNEKVLPKHSLLYEYFTVYNELTKVKYVTEGMRKPAFL
eSpCas?9 LS NNV DKGASAQSFIERMTNEFDKNLPNEKVLPKHSLLYEYFTVYNELTKVKYVTEGMRKPAFL
Cas9-HF1 481 VVDKGASAQSFIERMTﬂFDKNLPNEKVLPKHSLLYEYFTVYNELTKVKYVTEGMRKPAFL
evo-Cas9 481 VVDKGASAQSFIERVTNFDKNLPNEKVLPKHSLLNEYFTVYNELTKEKYVTEGMRKPAFL
1209 SR lOE Y- I A S N/ DKGASAQSFIERMTNEDKNLPNEKVLPKHSLLYEYFTVYNELTKVKYVTEGMRKPAFL
b (O F I LIC IS N\ DKGASAQSFIERMTNEFDKNLPNEKVLPKHSLLYEYFTVYNELTKVKYVTEGMRKPAFL

Clone-1 SN S CEQKKAIVDLLFKTNRKVTVKQLKEDYFKKIECFDSVEISGVEDRFNASLGTYHDLLKT
Clone-2 SN S CEQKKAIVDLLFKTNRKVTVKQLKEDYFKKIECFDSVEISGVEDRFNASLGTYHDLLKT
Clone-3 SN SCEQKKAIVDLLEFKTNRKVTVKQLKEDYFKKIECFDSVEISGVEDRFNASLGTYHDLLKI
WT-Cas9 YN S CEQKKAIVDLLFKTNRKVTVKQLKEDYFKKIECFDSVEISGVEDRENASLGTYHDLLKI
eSpCas?9 SN S CEQKKATIVDLLFKTNRKVTVKQLKEDYFKKIECFDSVEISGVEDRFNASLGTYHDLLKT
Cas9-HF1 LN S CEQKKATIVDLLFKTNRKVTVKQLKEDYFKKIECFDSVEISGVEDRFNASLGTYHDLLKI
evo-Cas9 SN S GEQKKATIVDLLFKTNRKVTVKQLKEDYFKKIECFDSVEISGVEDREFNASLGTYHDLLKI
130% SRl O Y AN/ S CE OKKATVDLLEFKTNRKVTVKQLKEDYFKKIECFDSVEISGVEDRENASLGTYHDLLKI
b (O LIC IRV S CDOKKATIVDLLEFKTNRKVTVKQLKEDYFKKIECFDSVEISGVEDRENASLGTYHDLLKI

Clone-1 (NN T KDKDEFLDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLEDDKVMKQLKRRRYTGWG
Clone-2 (RN KDKDEFLDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLEDDKVMKQLKRRRYTGWG
Clone-3 (NN T KDKDEFLDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLEFDDKVMKQLKRRRYTGWG
WT-Cas9 (MR T KDKDELDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLEFDDKVMKQLKRRRYTGWG
eSpCas9 (AR T KDKDEFLDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLEDDKVMKQLKRRRYTGWG
Cas9-HF1 (NN T KDKDFLDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLEFDDKVMKQLKRRRYTGWG
evo-Cas?9 (NN T KDKDFLDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLEFDDKVMKQLKRRRYTGWG
130% S ElOE Y AN T K DKDF LDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLFDDKVMKQLKRRRYTGWG
(ORI AN | K DKDFLDNEENEDI LEDIVLTLTLFEDREMIEERLKTYAHLFDDKVMKQLKRRRYTGWG

Clone-1 (JYWRT SRKLINGIRDKQSGKTILDFLKSDGFANRNFMOLIHDDSLTFKEDIQKAQVSGQGDSL
Clone-2 (JYWRT SRKLINGIRDKQSGKTILDFLKSDGFANRNFMQOLIHDDSLTFKEDIQKAQVSGQGDSL
Clone-3 (JYWRT SRKLINGIRDKQSGKTILDFLKSDGFANRNFMQLIHDDSLTFKEDIQKAQVSGQGDSL
WT-Cas9 (JYWRT SRKLINGIRDKQSGKTILDFLKSDGFANRNFMQLIHDDSLTFKEDIQKAQVSGQGDSL
eSpCas?9 (JYWRT SRKLINGIRDKQSGKTILDFLKSDGFANRNFMOLIHDDSLTFKEDIQKAQVSGQGDSL
Cas9-HF1 661 ‘LSRKLINGIRDKQSGKTILDFLKSDGFANRNFMELIHDDSLTFKEDIQKAQVSGQGDSL
evo-Cas9 (JYRNO | SRKLINGIRDKQSGKTILDFLKSDGFANRNFMQLIHDDSLTFKEDIQKAQVSGQGDSL
Hypa-Cas9 661 RLSRKLINGIRDKQSGKTILDFLKSDGFANREFEELIEDDSLTFKEDIQKAQVSGQGDSL
SO EIC IV AN YN R . SRKL INGITRDKQSGKTI LDFLKSDGFANRNFEQLIHDDSLTFKEDIQKAQVSGQGDSI|




Clone-1 VAN EHIANLAGSPATIKKGILQTVKVVDELVKVMGRHKPENIVIEZARENQTTOKGOKNSRER
Clone-2 VAN EHTANLAGSPATKKGILQTVKVVDELVKVMGRHKPENIVIEMARENQTTQKGOKNSRER]
Clone-3 VAR EHTANLAGSPATKKGILQTVKVVDELVKVMGRHKPENIVIEEARENQTTQKGOKNSRER
WT-Cas9 VAN EHTANLAGSPATKKGILQTVKVVDELVKVMGRHKPENIVIEMARENQTTQKGOKNSRER]
eSpCas?9 VAN EHIANLAGSPATIKKGILQTVKVVDELVKVMGRHKPENIVIEMARENQTTQKGOKNSRER]
Cas9-HF1 AR EHIANLAGSPATIKKGILQTVKVVDELVKVMGRHKPENIVIEMARENQTTOKGOKNSRER
evo-Cas9 AN HIANLAGSPATKKGILQTVKVVDELVKVMGRHKPENIVIEMARENQTTOQKGOKNSRER]
130% SRl O F- I RPN | ' H T ANLAGS PATKKGILQTVKVVDELVKVMGRHKPENIVIEMARENQTTOQKGOKNSRER]
b (O F I EIC IR A PN | H T ANLAGSPATKKGILQTVKVVDELVKVMGRHKPENIVIEMARENQTTQKGQOKNSRER]

Clone-1 PN KRIEEGIKELGSQILKEHPVENTQLONEKLYLYYLONGRDMYVDQELDINRLSDYDVDH
Clone-2 PN KRIEEGIKELGSQILKEHPVENTQLONEKLYLYYLONGRDMYVDQELDINRLSDYDVDH
Clone-3 PN KRIEEGIKELGSQILKEHPVENTQLONEKLYLYYLONGRDMYVDQELDINRLSDYDVDH
WT-Cas9 PN KRIEEGIKELGSQILKEHPVENTQLONEKLYLYYLONGRDMYVDQELDINRLSDYDVDH
eSpCas?9 PN KRIEEGIKELGSQILKEHPVENTQLONEKLYLYYLONGRDMYVDQELDINRLSDYDVDH
Cas9-HF1 PN KRIEEGIKELGSQILKEHPVENTQLONEKLYLYYLONGRDMYVDQELDINRLSDYDVDH
evo-Cas9 PN KRIEEGIKELGSQILKEHPVENTQLONEKLYLYYLONGRDMYVDQELDINRLSDYDVDH
1287 SRl Y- AR Nl KR TEEGIKELGSQI LKEHPVENTQLONEKLYLYYLONGRDMYVDQELDINRLSDYDVDH
SO EIC I NN KR TEEGIKELGSQILKEHPVENTQLONEKLYLYYLONGRDMYVDQELDINRLSDYDVDH

Clone-1 XN TVPOSFLKDDSIDNKVLTRSDKNRGKSDNVPSEEVVKKMKNYWRQLLNANLITORKEDNL
Clone-2 LY/ TVPOSFLKDDSIDNKVLTRSDKNRGKSDNVPSEEVVKKMKNYWRQLLNAKLITQRKEDNL
Clone-3 LY/ TVPOSFLKDDSIDNKVLTRSDKNRGKSDNVPSEEVVKKMKNYWRQLLNAKLITQRKEDNL
WT-Cas9 XN TVPOSFLKDDSIDNKVLTRSDKNRGKSDNVPSEEVVKKMKNYWROLLNAKLITQRKEDNL
eSpCas?9 841 IVPQSFLﬂDDSIDNKVLTRSDKNRGKSDNVPSEEVVKKMKNYWRQLLNAKLITQRKFDNL
Cas9-HF1 X TVPOSFLKDDSIDNKVLTRSDKNRGKSDNVPSEEVVKKMKNYWROLLNAKLITQRKEDNL
evo-Cas9 LY/ TVPOSFLKDDSIDNKVLTRSDKNRGKSDNVPSEEVVKKMKNYWRQLLNAKLITQRKEDNL
1209 SRl Y- I AN XNl T/ PO SFLKDDS IDNKVLTRSDKNRGKSDNVPSEEVVKKMKNYWRQLLNAKLITQRKEFDNI|
b (O F I ICIRY AN TN T \/ PO SFLKDDS IDNKVLTRSDKNRGKSDNVPSEEVVKKMKNYWROLLNAKLITQRKEDNL

Clone-1 SN TKAERGGLSELDKAGFIKRQLVETRQITKHVAQILDSRMNTKYDENDKLIREVKVITLKS
Clone-2 SN TKAERGGLSELDKAGFIKRQLVETRQITKHVAQILDSRMNTKYDENDKLIREVKVITLKS
Clone-3 I TKAERGGLSELDKAGFIKRQLVETROQITKHVAQILDSRMNTKYDENDKLIREVKVITLKS
WT-Cas9 S TKAERGGLSELDKAGFIKRQLVETROQITKHVAQILDSRMNTKYDENDKLIREVKVITLKS
eSpCas?9 SN T KAERGGLSELDKAGFIKRQLVETRQITKHVAQILDSRMNTKYDENDKLIREVKVITLKS
Cas9-HF1 901 TKAERGGLSELDKAGFIKRQLVETREITKHVAQILDSRMNTKYDENDKLIREVKVITLKS
evo-Cas9 SN T KAERGGLSELDKAGFIKRQLVETRQITKHVAQILDSRMNTKYDENDKLIREVKVITLKS
130% SRl OE Y AN T K AERGGLSELDKAGFIKRQLVETRQITKHVAQILDSRMNTKYDENDKLIREVKVITLKS
b (O F R LIC IR AN T K A\ERGGLSELDKAGFIKRQLVETRQITKHVAQILDSRMNTKYDENDKLIREVKVITLKS

Clone-1 YK VSDEFRKDFQFYKVREINNYHHAHDAYLNAVVGTALIKKYPKLESEFVYGDYKVYDVRK
Clone-2 961 KLVSEFRKDFQFYKVREINNYHHAHDAYLNAVVGTALIKKYPKLESEFVYGDYKVYDVRK
Clone-3 SIYMK] VSDEFRKDFQFYKVREINNYHHAHDAYLNAVVGTALIKKYPKLESEFVYGDYKVYDVRK
WT-Cas9 SN ] VSDERKDFQFYKVREINNYHHAHDAYLNAVVGTALIKKYPKLESEFVYGDYKVYDVRK
eSpCas9 961 KLVSDFRKDFQFYKVREINNYHHAHDAYLNAVVGTALIKKYPﬂLESEFVYGDYKVYDVRK
Cas9-HF1 SIYMK] VSDEFRKDFQFYKVREINNYHHAHDAYLNAVVGTALIKKYPKLESEFVYGDYKVYDVRK
evo-Cas?9 SIYMKT VSDFRKDFQFYKVREINNYHHAHDAYLNAVVGTALIKKYPKLESEFVYGDYKVYDVRK
130% SRl OE Y BTN < 1.V SDEFRKDEFQF YKVREINNYHHAHDAYLNAVVGTALIKKYPKLESEFVYGDYKVYDVRK]
SO EIC IV AT < 1.V SDFRKDFQFYKVREINNYHHAHDAYLNAVVGTALIKKYPKLESEFVYGDYKVYDVRK]

Clone-1 NN T AKSEQEIGKATAKYFEFYSNIMNFFKTEITLANGEIRKRPLIETNGETGEIVWDKGRDFE
Clone-2 IO T AKSEQETGKATAKYFFYSNIMNFFKTEITLANGEIRKRPLIETNGETGE IVWDKGRDF
Clone-3 IO T AKSEQETIGKATAKYFMYSNIMNFFKTEITLANGEIRKRPLIETNGETGEIVWDKGRDFE
WT-Cas9 NN T AKSEQETGKATAKYFFYSNIMNFFKTEITLANGEIRKRPLIETNGETGE IVWDKGRDF
eSpCas?9 1021 MIAKSEQEIGKATAKYFFYSNIMNFFKTEITLANGEIRKEPLIETNGETGEIVWDKGRDF
SRR -1 NN O NN T AK SEQE IGKATAKYFEFYSNIMNFFKTEITLANGEIRKRPLIETNGETGEIVWDKGRDFE
AL RO E I AN O | AK SEQE TGKATAKYFEFYSNIMNFFKTEITLANGEIRKRPLIETNGETGEIVWDKGRDF
0% SRl RO T AK SEQE IGKATAKYFFYSNIMNFFKTEITLANGEIRKRPLIETNGETGE IVWDKGRDE]
PO RIC I RO [ AK SEQE IGKATAKYFFYSNIMNFFKTEITLANGEIRKRPLIETNGETGE IVWDKGRDE]




Clone-1 NN TVRKVLSMPQVNIVKKTEVQTGGFSKESILPKRNSDKLIARKKDWDPKKYGGEDSPTVA|
Clone-2 IR TVRKVLSMPQVNIVKKTEVQTGGFSKESILPKRNSDKLTIARKKDWDPKKYGGEFDSPTVA
Clone-3 1081 ATVRKVLSMPQVNIVKKTEVQEGGFSKESILPKRNSDKLIARKKDWEPKKYGGFDSPTV‘
WT-Cas9 IO TVRKVLSMPQVNIVKKTEVQTGGFSKESILPKRNSDKLTIARKKDWDPKKYGGEFDSPTVA|
eSpCas?9 IO TVRKVLSMPQVNIVKKTEVQTGGFSKESILPKRNSDKLIARKKDWDPKKYGGEDSPTVA|
ORI NN N "\ TVRKVLSMPOQVNIVKKTEVQTGGFSKESILPKRNSDKLTIARKKDWDPKKYGGEDSPTVA|
AR E- I AN N "\ TVRKVLSMPQVNIVKKTEVQTGGFSKESILPKRNSDKLTARKKDWDPKKYGGFDSPTVA|
I30% RO F- I N RO /\ TVRKV L SMPOQVNIVKKTEVOTGGFSKESILPKRNSDKLIARKKDWDPKKYGGFDSPTVA
SO F I LIC IR AN RO NIN /\ TVRKVL SMPQVNIVKKTEVOTGGFSKESILPKRNSDKLIARKKDWDPKKYGGFDSPTVA

Clone-1 IR Y SV VVAKVEKGKSKKLKSVKELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLI IKLPK
Clone-2 IR Y SV VVAKVEKGKSKKLKSVKELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLI IKLPK
Clone-3 IRy Y SVIL.VVAKVEKGKSKKLKSVKELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLI IKLPK]
WT-Cas9 IR Y SVL.VVAKVEKGKSKKLKSVKELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLI IKLPK
eSpCas?9 IRy Y SVL.VVAKVEKGKSKKLKSVKELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLI IKLPK
O TRl -1 RNV SV L VVAKVEKGKSKKLKSVKELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLI IKLPK]
AL RO F- I AN NNV SV L. VVAKVEKGKSKKLKSVKELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLI IKLPK]
8% IO Y- AN SV VVAKVEKGKSKKLKSVKELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLIIKLPK
b (O F LI A N SV VVAKVEKGKSKKLKSVKELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLIIKLPK

Clone-1 IR Y ST.FELENGRKRMLASAGELQKGNELALPSKYVNFLYLASHYEKLKGSPEDNEQKQLFEVE
Clone-2 IO Y ST.FELENGRKRMLASAGELQKGNELALPSKYVNFLYLASHYEKLKGSPEDNEQKQLFEFVE
Clone-3 IO Y ST.FELENGRKRMLASAGELQKGNELALPSKYVNFLYLASHYEKLKGSPEDNEQKQLFEFVE
WT-Cas9 IR Y ST.FELENGRKRMLASAGELQKGNELALPSKYVNFLYLASHYEKLKGSPEDNEQKQLFEVE
eSpCas?9 IR Y ST.FELENGRKRMLASAGELQKGNELALPSKYVNFLYLASHYEKLKGSPEDNEQKQLFEFVE
O TRl >IN AN Y ST.F'ELENGRKRMLASAGELQKGNELALPSKYVNFLYLASHYEKLKGSPEDNEQKQLFEVE
AL IO F- I AN AN Y S T.F'ELENGRKRMLASAGELQKGNELALPSKYVNFLYLASHYEKLKGSPEDNEQKQLFEFVE
1209 IO Y- AN Y ST.F'E LENGRKRMLASAGELQKGNELALPSKYVNFLYLASHYEKLKGSPEDNEQKQLFEVE
b (O F R RIC IR AN AN Y S 1. FELENGRKRMLASAGYLOKGNELALPSKYVNFLYLASHYEKLKGSPEDNEQKQLFEFVE

Clone-1 IO HKHYLDEIIEQISEFSKRVILADANLDKVLSAYNKHRDKPIREQAENI THLFTLTNLGA|
Clone-2 AN OHKHYLDEIIEQISEFSKRVILADANLDKVLSAYNKHRDKPIREQAENITHLFTLTNLGA
Clone-3 AN OHKHYLDEIIEQISEFSKRVILADANLDKVLSAYNKHRDKPIREQAENI IHLFTLTNLGA
WT-Cas9 IO HKHYLDEIIEQISEFSKRVILADANLDKVLSAYNKHRDKPIREQAENI IHLFTLTNLGA
eSpCas?9 IMANWOHKHYLDEIIEQI SEFSKRVILADANLDKVLSAYNKHRDKPIREQAENI THLFTLTNLGA|
TR R -1 AN O HKHY LDEI TEQI SEFSKRVILADANLDKVLSAYNKHRDKPIREQAENI THLEFTLTNLGA|
AR F I AN AN O HKHY LDEI TEQI SEFSKRVILADANLDKVLSAYNKHRDKPIREQAENI THLEFTLTNLGA|
130% RO F R AN AN O HKHY LDE I IEQISEFSKRVILADANLDKVLSAYNKHRDKPIREQAENI IHLFTLTNLGA
b (O I I AN AN O HKHY LDE I IEQISEFSKRVILADANLDKVLSAYNKHRDKPIREQAENI IHLFTLTNLGA

Clone-1 IV P AAFKYEFDTTIDRKRYTSTKEVLDATLIHQSITGLYETRIDLSQLGGDGGSGPPKKKRKVY
Clone-2 IV P AAFKYEFDTTIDRKRYTSTKEVLDATLIHQSITGLYETRIDLSQLGGDGGSGPPKKKRKVY
Clone-3 IV P AAFKYFDTTIDRKRYTSTKEVLDATLIHQSITGLYETRIDLSQLGGDGGSGPPKKKRK

WT-Cas9 VNP AAFKYEFDTTIDRKRYTSTKEVLDATLIHQSITGLYETRIDLSQLGGDGGSGPPKKKRKV]
eSpCas9 IV P AAFKYEFDTTIDRKRYTSTKEVLDATLIHQSITGLYETRIDLSQLGGDGGSGPPKKKRKV]
OrrcR i -1 RN P\ A FKYFDTTIDRKRYTSTKEVLDATLIHQSITGLYETRIDLSQLGGDGGSGPPKKKRKY]
AL RO F I AR P\ A FKYFDTTIDRKRYTSTKEVLDATLIHQSITGLYETRIDLSQLGGDGGSGPPKKKRKY]
1309 SRl Y AN RC VAN P A A FKYFDTTIDRKRYTSTKEVLDATLIHQSITGLYETRIDLSQLGGDGGSGPPKKKRKY|
b (ORI AN IC VA O A A FKYFDTTIDRKRYTSTKEVLDATLIHQSITGLYETRIDLSQLGGDGGSGPPKKKRKY

Clone-1 1381
Clone-2 1381
Clone-3 1381
WT-Cas9 1381
eSpCasH 1381
Cas9-HF1 1381
evo-Cas9 1381
Hypa-Cas9 1381 pezhepivAzsNg:
xCas9-3.7 1381 pezaenNVANNG:




DNA sequence alignment of Cas9 variants used in this study

Clone-1 1
Clone-2 1
Clone-3 1
WT-Cas9 1
eSpCas9 1
Cas9-HF1 1
evo-Cas?9 1
Hypa-Cas9 1
xCas9-3.7 1
Clone-1 61
Clone-2 61
Clone-3 6l
WT-Cas9 61
eSpCas?9 61
Cas9-HF1 ol
evo-Cas9 6l

Hypa-Cas9 6l
xCas9-3.7 61

Clone-1 121
Clone-2 121
Clone-3 121
WT-Cas9 121
eSpCas?9 121
Cas9-HF1 121
evo-Cas9 121
Hypa-Cas9 121
xCas9-3.7 121

Clone-1 181
Clone-2 181
Clone-3 181
WT-Cas9 181
eSpCas?9 181
Cas9-HF1 181
evo-Cas9 181
Hypa-Cas9 181
xCas9-3.7 181

Clone-1 241
Clone-2 241
Clone-3 241
WT-Cas9 241
eSpCasH 241
Cas9-HF1 241
evo-Cas9 241
Hypa-Cas9 241
xCas9-3.7 241

Clone-1 301
Clone-2 301
Clone-3 301
WT-Cas9 301
eSpCasH 301
Cas9-HF1 301
evo-Cas9 301
Hypa-Cas9 301
xCas9-3.7 301

ATGGACAAGAAGTACAGCATCGGCCTGGACATCGGTACCAACAGCGTGGGCTGGGCCGTG
ATGGACAAGAAGTACAGCATCGGCCTGGACATCGGTACCAACAGCGTGGGCTGGGCCGTG
ATGGACAAGAAGTACAGCATCGGCCTGGACATCGGTACCAACAGCGTGGGCTGGGCCGTG
ATGGACAAGAAGTACAGCATCGGCCTGGACATCGGTACCAACAGCGTGGGCTGGGCCGTG
ATGGACAAGAAGTACAGCATCGGCCTGGACATCGGTACCAACAGCGTGGGCTGGGCCGTG
ATGGACAAGAAGTACAGCATCGGCCTGGACATCGGTACCAACAGCGTGGGCTGGGCCGTG
ATGGACAAGAAGTACAGCATCGGCCTGGACATCGGTACCAACAGCGTGGGCTGGGCCGTG
ATGGACAAGAAGTACAGCATCGGCCTGGACATCGGTACCAACAGCGTGGGCTGGGCCGTG
ATGGACAAGAAGTACAGCATCGGCCTGGACATCGGTACCAACAGCGTGGGCTGGGCCGTG

ATCACCGACGAGTACAAGGTGCCCAGCAAGAAGTTCAAGGTGCTGGGCAACACCGACCGC
ATCACCGACGAGTACAAGGTGCCCAGCAAGAAGTTCAAGGTGCTGGGCAACACCGACCGC
ATCACCGACGAGTACAAGGTGCCCAGCAAGAAGTTCAAGGTGCTGGGCAACACCGACCGC
ATCACCGACGAGTACAAGGTGCCCAGCAAGAAGTTCAAGGTGCTGGGCAACACCGACCGC
ATCACCGACGAGTACAAGGTGCCCAGCAAGAAGTTCAAGGTGCTGGGCAACACCGACCGC
ATCACCGACGAGTACAAGGTGCCCAGCAAGAAGTTCAAGGTGCTGGGCAACACCGACCGC
ATCACCGACGAGTACAAGGTGCCCAGCAAGAAGTTCAAGGTGCTGGGCAACACCGACCGC
ATCACCGACGAGTACAAGGTGCCCAGCAAGAAGTTCAAGGTGCTGGGCAACACCGACCG(
[ATCACCGACGAGTACAAGGTGCCCAGCAAGAAGTTCAAGGTGCTGGGCAACACCGACCGC

CACAGCATCAAGAAGAACCTGATCGGCGCCCTGCTGTTCGACAGCGGCGAGACCGCCGAG
CACAGCATCAAGAAGAACCTGATCGGCGCCCTGCTGTTCGACAGCGGCGAGACCGCCGAG
CACAGCATCAAGAAGAACCTGATCGGCGCCCTGCTGTTCGACAGCGGCGAGACCGCCGAG
CACAGCATCAAGAAGAACCTGATCGGCGCCCTGCTGTTCGACAGCGGCGAGACCGCCGAG
CACAGCATCAAGAAGAACCTGATCGGCGCCCTGCTGTTCGACAGCGGCGAGACCGCCGAG
CACAGCATCAAGAAGAACCTGATCGGCGCCCTGCTGTTCGACAGCGGCGAGACCGCCGAG
CACAGCATCAAGAAGAACCTGATCGGCGCCCTGCTGTTCGACAGCGGCGAGACCGCCGAG
CACAGCATCAAGAAGAACCTGATCGGCGCCCTGCTGTTCGACAGCGGCGAGACCGCCGAG
CACAGCATCAAGAAGAACCTGATCGGCGCCCTGCTGTTCGACAGCGGCGAGACCGCCGAG

GCCACCCGCCTGAAGCGCACCGCCCGCCGCCGCTACACCCGCCGCAAGAACCGCATCTGC
GCCACCCGCCTGAAGCGCACCGCCCGCCGCCGCTACACCCGCCGCAAGAACCGCATCTGC
GCCACCCGCCTGAAGCGCACCGCCCGCCGCCGCTACACCCGCCGCAAGAACCGCATCTGC
GCCACCCGCCTGAAGCGCACCGCCCGCCGCCGCTACACCCGCCGCAAGAACCGCATCTGC
GCCACCCGCCTGAAGCGCACCGCCCGCCGCCGCTACACCCGCCGCAAGAACCGCATCTGC
GCCACCCGCCTGAAGCGCACCGCCCGCCGCCGCTACACCCGCCGCAAGAACCGCATCTGC
GCCACCCGCCTGAAGCGCACCGCCCGCCGCCGCTACACCCGCCGCAAGAACCGCATCTGC
GCCACCCGCCTGAAGCGCACCGCCCGCCGCCGCTACACCCGCCGCAAGAACCGCATCTGC
GCCACCCGCCTGAAGCGCACCGCCCGCCGCCGCTACACCCGCCGCAAGAACCGCATCTGC

TACCTGCAGGAGATCTTCAGCAACGAGATGGCCAAGGTGGACGACAGCTTCTTCCACCGC
TACCTGCAGGAGATCTTCAGCAACGAGATGGCCAAGGTGGACGACAGCTTCTTCCACCGC
TACCTGCAGGAGATCTTCAGCAACGAGATGGCCAAGGTGGACGACAGCTTCTTCCACCGC
TACCTGCAGGAGATCTTCAGCAACGAGATGGCCAAGGTGGACGACAGCTTCTTCCACCG(C
TACCTGCAGGAGATCTTCAGCAACGAGATGGCCAAGGTGGACGACAGCTTCTTCCACCGC
TACCTGCAGGAGATCTTCAGCAACGAGATGGCCAAGGTGGACGACAGCTTCTTCCACCGC
TACCTGCAGGAGATCTTCAGCAACGAGATGGCCAAGGTGGACGACAGCTTCTTCCACCGC
TACCTGCAGGAGATCTTCAGCAACGAGATGGCCAAGGTGGACGACAGCTTCTTCCACCGC
TACCTGCAGGAGATCTTCAGCAACGAGATGGCCAAGGTGGACGACAGCTTCTTCCACCGC

CTGGAGGAGAGCTTCCTGGTGGAGGAGGACAAGAAGCACGAGCGCCACCCCATCTTCGGC
CTGGAGGAGAGCTTCCTGGTGGAGGAGGACAAGAAGCACGAGCGCCACCCCATCTTCGGC
CTGGAGGAGAGCTTCCTGGTGGAGGAGGACAAGAAGCACGAGCGCCACCCCATCTTCGGC
CTGGAGGAGAGCTTCCTGGTGGAGGAGGACAAGAAGCACGAGCGCCACCCCATCTTCGGC
CTGGAGGAGAGCTTCCTGGTGGAGGAGGACAAGAAGCACGAGCGCCACCCCATCTTCGGC
CTGGAGGAGAGCTTCCTGGTGGAGGAGGACAAGAAGCACGAGCGCCACCCCATCTTCGGC
CTGGAGGAGAGCTTCCTGGTGGAGGAGGACAAGAAGCACGAGCGCCACCCCATCTTCGGC
CTGGAGGAGAGCTTCCTGGTGGAGGAGGACAAGAAGCACGAGCGCCACCCCATCTTCGGC
CTGGAGGAGAGCTTCCTGGTGGAGGAGGACAAGAAGCACGAGCGCCACCCCATCTTCGG(




Clone-1 SI¥MN\"CATCGTGGACGAGGTGGCCTACCACGAGAAGTACCCCACCATCTACCACCTGCGCAAG
Clone-2 S YN\ \CATCGTGGACGAGGTGGCCTACCACGAGAAGTACCCCACCATCTACCACCTGCGCAAG
Clone-3 S YN\ \CATCGTGGACGAGGTGGCCTACCACGAGAAGTACCCCACCATCTACCACCTGCGCAAG]
WT-Cas9 S YN\ \CATCGTGGACGAGGTGGCCTACCACGAGAAGTACCCCACCATCTACCACCTGCGCAAG
eSpCas?9 ¥\ "CATCGTGGACGAGGTGGCCTACCACGAGAAGTACCCCACCATCTACCACCTGCGCAAG
Cas9-HF1 SN\ "CATCGTGGACGAGGTGGCCTACCACGAGAAGTACCCCACCATCTACCACCTGCGCAAG
evo-Cas?9 SN\ NCATCGTGGACGAGGTGGCCTACCACGAGAAGTACCCCACCATCTACCACCTGCGCAAG
130% S ElOL T ARNCY NN\ \ CATCGTGGACGAGGTGGCCTACCACGAGAAGTACCCCACCATCTACCACCTGCGCAAG
P{OEE LIV ENNCI YN/ \ CATCGTGGACGAGGTGGCCTACCACGAGAAGTACCCCACCATCTACCACCTGCGCAAG

Clone-1 LN\ \GCTGGTGGACAGCACCGACAAGGCCGACCTGCGCCTGATCTACCTGGCCCTGGCCCAC
Clone-2 LN\ \GCTGGTGGACAGCACCGACAAGGCCGACCTGCGCCTGATCTACCTGGCCCTGGCCCAC
Clone-3 421 AAGCTGGTGGACAGCACEGACAAGGCCGACCTGCGCCTGATCTACCTGGCCCTGGCCCAC
WT-Cas9 YN\ "\ GCTGGTGGACAGCACCGACAAGGCCGACCTGCGCCTGATCTACCTGGCCCTGGCCCAC
eSpCas?9 YA\ "\ GCTGGTGGACAGCACCGACAAGGCCGACCTGCGCCTGATCTACCTGGCCCTGGCCCAC
Cas9-HF1 LN\ \GCTGGTGGACAGCACCGACAAGGCCGACCTGCGCCTGATCTACCTGGCCCTGGCCCAC
evo-Cas9 LN\ \GCTGGTGGACAGCACCGACAAGGCCGACCTGCGCCTGATCTACCTGGCCCTGGCCCAC
1Z0% e EEOLY-INN N/ '\ GCTGGTGGACAGCACCGACAAGGCCGACCTGCGCCTGATCTACCTGGCCCTGGCCCAC
S{OEE I LICIV N N/ \ GCCTGGTGGACAGCACCGACAAGGCCGACCTGCGCCTGATCTACCTGGCCCTGGCCCAC

Clone-1 L3N\ TGATCAAGTTCCGCGGCCACTTCCTGATCGAGGGCGACCTGAACCCCGACAACAGCGAC
Clone-2 LSSNRl "\ TGATCAAGTTCCGCGGCCACTTCCTGATCGAGGGCGACCTGAACCCCGACAACAGCGAC
Clone-3 LSSNRl "\ TGATCAAGTTCCGCGGCCACTTCCTGATCGAGGGCGACCTGAACCCCGACAACAGCGAC
WT-Cas9 LSNNN "\ TGATCAAGTTCCGCGGCCACTTCCTGATCGAGGGCGACCTGAACCCCGACAACAGCGAC
eSpCas?9 LS NN\ TGATCAAGTTCCGCGGCCACTTCCTGATCGAGGGCGACCTGAACCCCGACAACAGCGAC
Cas9-HF1 LSNNN "\ TGATCAAGTTCCGCGGCCACTTCCTGATCGAGGGCGACCTGAACCCCGACAACAGCGAC
evo-Cas9 LSSNRl "\ TGATCAAGTTCCGCGGCCACTTCCTGATCGAGGGCGACCTGAACCCCGACAACAGCGAC
0% SRl YIRS Nl "\ T GATCAAGTTCCGCGGCCACTTCCTGATCGAGGGCGACCTGAACCCCGACAACAGCGA(C
b (O F I EIC IR Y N "\ T CATCAAGTTCCGCGGCCACTTCCTGATCGAGGGCGACCTGAACCCCGACAACAGCGAC

Clone-1 LN GCTGGACAAGCTGTTCATCCAGCTGGTGCAGACCTACAACCAGCTGTTCGAGGAGAACCCC
Clone-2 541 GTGGACAAGCTGTTEATCCAGCTGGTGCAGACCTACAACCAGCTGTTCGAGGAGAACCCC
Clone-3 YA CTGGACAAGCTGTTCATCCAGCTGGTGCAGACCTACAACCAGCTGTTCGAGGAGAACCCC
WT-Cas9 YA CTGGACAAGCTGTTCATCCAGCTGGTGCAGACCTACAACCAGCTGTTCGAGGAGAACCCC
eSpCas?9 LN GCTGGACAAGCTGTTCATCCAGCTGGTGCAGACCTACAACCAGCTGTTCGAGGAGAACCCC
Cas9-HF1 LN GCTGGACAAGCTGTTCATCCAGCTGGTGCAGACCTACAACCAGCTGTTCGAGGAGAACCCC
evo-Cas9 LN GCTGGACAAGCTGTTCATCCAGCTGGTGCAGACCTACAACCAGCTGTTCGAGGAGAACCCC
120% SRl O VI AN/ G T GGACAAGCTGTTCATCCAGCTGGTGCAGACCTACAACCAGCTGTTCGAGGAGAACCCC
b (O F- R LIC IR AT/ G T GGACAAGCTGTTCATCCAGCTGGTGCAGACCTACAACCAGCTGTTCGAGGAGAACCCC

Clone-1 (YOI TCAACGCCAGCGGCGTGGACGCCAAGGCCATCCTGAGCGCCCGCCTGAGCAAGAGCCGL
Clone-2 (YOI TCAACGCCAGCGGCGTGGACGCCAAGGCCATCCTGAGCGCCCGCCTGAGCAAGAGCCGL
Clone-3 601 ATCAACGﬂCAGCGGCGTGGACGCCAAGGCCATCCTGAGCGCCCGCCTGAGCAAGAGCCGC
WT-Cas9 (NN’ TCAACGCCAGCGGCGTGGACGCCAAGGCCATCCTGAGCGCCCGCCTGAGCAAGAGCCGC
eSpCas9 (NN’ TCAACGCCAGCGGCGTGGACGCCAAGGCCATCCTGAGCGCCCGCCTGAGCAAGAGCCGL
Cas9-HF1 (YOI TCAACGCCAGCGGCGTGGACGCCAAGGCCATCCTGAGCGCCCGCCTGAGCAAGAGCCGL
evo-Cas?9 (NN TCAACGCCAGCGGCGTGGACGCCAAGGCCATCCTGAGCGCCCGCCTGAGCAAGAGCCGC
130% S RlOE Y- AN YN "\ T CAACGCCAGCGGCGTGGACGCCAAGGCCATCCTGAGCGCCCGCCTGAGCAAGAGCCGC
(O RICIRV AN O " T CAACGCCAGCGGCGTGGACGCCAAGGCCATCCTGAGCGCCCGCCTGAGCAAGAGCCGC

Clone-1 (I I CGCCTGGAGAACCTGATCGCCCAGCTGCCCGGCGAGAAGAAGAACGGCCTGTTCGGCAAC
Clone-2 (JIWCGCCTGGAGAACCTGATCGCCCAGCTGCCCGGCGAGAAGAAGAACGGCCTGTTCGGCAAC
Clone-3 (JIWCGCCTGGAGAACCTGATCGCCCAGCTGCCCGGCGAGAAGAAGAACGGCCTGTTCGGCAAC
WT-Cas9 (J¥WCGCCTGGAGAACCTGATCGCCCAGCTGCCCGGCGAGAAGAAGAACGGCCTGTTCGGCAAC
eSpCas?9 (I ¥ CGCCTGGAGAACCTGATCGCCCAGCTGCCCGGCGAGAAGAAGAACGGCCTGTTCGGCAAC
Cas9-HF1 (I FMCGCCTGGAGAACCTGATCGCCCAGCTGCCCGGCGAGAAGAAGAACGGCCTGTTCGGCAAC
evo-Cas9 (J¥WCGCCTGGAGAACCTGATCGCCCAGCTGCCCGGCGAGAAGAAGAACGGCCTGTTCGGCAAC
130% EEOL TSI WAl C GCCTGGAGAACCTGATCGCCCAGCTGCCCGGCGAGAAGAAGAACGGCCTGTTCGGCAAC
S{OEE- I LICIV N YWl C GCCTGGAGAACCTGATCGCCCAGCTGCCCGGCGAGAAGAAGAACGGCCTGTTCGGCAAC




Clone-1 IVARCTGATCGCCCTGAGCCTGGGCCTGACCCCCAACTTCAAGAGCAACTTCGACCTGGCCGAG
Clone-2 AMNCTGATCGCCCTGAGCCTGGGCCTGACCCCCAACTTCAAGAGCAACTTCGACCTGGCCGAG
Clone-3 EAMNCTGATCGCCCTGAGCCTGGGCCTGACCCCCAACTTCAAGAGCAACTTCGACCTGGCCGAG
WT-Cas9 AMNCTGATCGCCCTGAGCCTGGGCCTGACCCCCAACTTCAAGAGCAACTTCGACCTGGCCGAG
eSpCas?9 IVARMNCTGATCGCCCTGAGCCTGGGCCTGACCCCCAACTTCAAGAGCAACTTCGACCTGGCCGAG
Cas9-HF1 VARCTGATCGCCCTGAGCCTGGGCCTGACCCCCAACTTCAAGAGCAACTTCGACCTGGCCGAG
evo-Cas9 IPANCTGCGATCGCCCTGAGCCTGGGCCTGACCCCCAACTTCAAGAGCAACTTCGACCTGGCCGAG
130% SRl TR PN C T CATCGCCCTGAGCCTGGGCCTGACCCCCAACTTCAAGAGCAACTTCGACCTGGCCGAG
P{OEE LI NP C TGATCGCCCTGAGCCTGGGCCTGACCCCCAACTTCAAGAGCAACTTCGACCTGGCCGAG

Clone-1 FRNNCACGCCAAGCTGCAGCTGAGCAAGGACACCTACGACGACGACCTGGACAACCTGCTGGCC
Clone-2 FRNNNCACGCCAAGCTGCAGCTGAGCAAGGACACCTACGACGACGACCTGGACAACCTGCTGGCC
Clone-3 781 GACGCCAAGCTGCAGCTGAGCAAGGACACCTACGACGACGACCTGGACEACCTGCTGGCT
WT-Cas9 EEEMNGACGCCAAGCTGCAGCTGAGCAAGGACACCTACGACGACGACCTGGACAACCTGCTGGCC
eSpCas?9 EEEMNGACGCCAAGCTGCAGCTGAGCAAGGACACCTACGACGACGACCTGGACAACCTGCTGGCC
Cas9-HF1 FRNCACGCCAAGCTGCAGCTGAGCAAGGACACCTACGACGACGACCTGGACAACCTGCTGGCC
evo-Cas9 IRNCACGCCAAGCTGCAGCTGAGCAAGGACACCTACGACGACGACCTGGACAACCTGCTGGCC
1Z0% RO Y- IR N G A\ CGCCAAGCTGCAGCTGAGCAAGGACACCTACGACGACGACCTGGACAACCTGCTGGCC
SO LICI AN G A\ CACCAAGCTGCAGCTGAGCAAGGACACCTACGACGACGACCTGGACAACCTGCTGGCC

Clone-1 SENNCAGATCGGCGACCAGTACGCCGACCTGTTCCTGGCCGCCAAGAACCTGAGCGACGCCATC
Clone-2 YN CAGATCGGCGACCAGTACGCCGACCTGTTCCTGGCCGCCAAGAACCTGAGCGACGCCATC
Clone-3 Y/ CAGATCGGCGACCAGTACGCCGACCTGTTCCTGGCCGCCAAGAACCTGAGCGACGCCATC
WT-Cas9 SENCAGATCGGCGACCAGTACGCCGACCTGTTCCTGGCCGCCAAGAACCTGAGCGACGCCATC
eSpCas?9 LN CAGATCGGCGACCAGTACGCCGACCTGTTCCTGGCCGCCAAGAACCTGAGCGACGCCATC
Cas9-HF1 LN CAGATCGGCGACCAGTACGCCGACCTGTTCCTGGCCGCCAAGAACCTGAGCGACGCCATC
evo-Cas9 Y/ CA\GATCGGCGACCAGTACGCCGACCTGTTCCTGGCCGCCAAGAACCTGAGCGACGCCATC
0% SRl Y- I AN TNl C 7\ GATCGGCGACCAGTACGCCGACCTGTTCCTGGCCGCCAAGAACCTGAGCGACGCCATC
b (O T RIC IR TNl C \ GATCGGCGACCAGTACGCCGACCTGTTCCTGGCCGCCAAGAACCTGAGCGACGCCATC

Clone-1 SJONRRC TGCTGAGCGACATCCTGCGCGTGAACACCGAGATCACCAAGGCCCCCCTGAGCGCCAGC
Clone-2 SJONRC TGCTGAGCGACATCCTGCGCGTGAACACCGAGATCACCAAGGCCCCCCTGAGCGCCAGC
Clone-3 SN C TGCTGAGCGACATCCTGCGCGTGAACACCGAGATCACCAAGGCCCCCCTGAGCGCCAGC
WT-Cas9 SN C TGCTGAGCGACATCCTGCGCGTGAACACCGAGATCACCAAGGCCCCCCTGAGCGCCAGC
eSpCas?9 SONRRC TGCTGAGCGACATCCTGCGCGTGAACACCGAGATCACCAAGGCCCCCCTGAGCGCCAGC
Cas9-HF1 SJONRC TGCTGAGCGACATCCTGCGCGTGAACACCGAGATCACCAAGGCCCCCCTGAGCGCCAGC
evo-Cas9 CJONRRC TGCTGAGCGACATCCTGCGCGTGAACACCGAGATCACCAAGGCCCCCCTGAGCGCCAGC
130% S ElOL Y- ARNCIONIN C T GCTGAGCGACATCCTGCGCGTGAACACCGAGATCACCAAGGCCCCCCTGAGCGCCAGC
b (O FELICIRV AR C T GCTGAGCGACATCCTGCGCGTGAACACCGAGATCACCAAGGCCCCCCTGAGCGCCAGC

Clone-1 S YN/ TGATCAAGCGCTACGACGAGCACCACCAGGACCTGACCCTGCTGAAGGCCCTGGTGCGC
Clone-2 SN/ TGATCAAGCGCTACGACGAGCACCACCAGGACCTGACCCTGCTGAAGGCCCTGGTGCGC
Clone-3 IR/ TGATCAAGCGCTACGACGAGCACCACCAGGACCTGACCCTGCTGAAGGCCCTGGTGCGC
WT-Cas9 S YA/ TGATCAAGCGCTACGACGAGCACCACCAGGACCTGACCCTGCTGAAGGCCCTGGTGCGC
eSpCas9 S YA/ TGATCAAGCGCTACGACGAGCACCACCAGGACCTGACCCTGCTGAAGGCCCTGGTGCGC
Cas9-HF1 SN/ TGATCAAGCGCTACGACGAGCACCACCAGGACCTGACCCTGCTGAAGGCCCTGGTGCGC
evo-Cas?9 SN/ TGATCAAGCGCTACGACGAGCACCACCAGGACCTGACCCTGCTGAAGGCCCTGGTGCGC
130% SRl OX Y- I AINCI Nl "\ T GATCAAGCGCTACGACGAGCACCACCAGGACCTGACCCTGCTGAAGGCCCTGGTGCGC
SO EICIRV AN "\ T GATCAAGCINETACGACGAGCACCACCAGGACCTGACCCTGCTGAAGGCCCTGGTGCGC

Clone-1 NN CAGCAGCTGCCCGAGAAGTACAAGGAGATCTTCTTCGACCAGAGCAAGAACGGCTACGCC
Clone-2 NN CAGCAGCTGCCCGAGAAGTACAAGGAGATCTTCTTCGACCAGAGCAAGAACGGCTACGCC
Clone-3 NN CAGCAGCTGCCCGAGAAGTACAAGGAGATCTTCTTCGACCAGAGCAAGAACGGCTACGCC
WT-Cas9 NN CAGCAGCTGCCCGAGAAGTACAAGGAGATCTTCTTCGACCAGAGCAAGAACGGCTACGCC
eSpCas?9 NN CAGCAGCTGCCCGAGAAGTACAAGGAGATCTTCTTCGACCAGAGCAAGAACGGCTACGCC
O TSR >IN NN O C A GCAGCTGCCCGAGAAGTACAAGGAGATCTTCTTCGACCAGAGCAAGAACGGCTACGCC
AR E- I RN C A\ GCAGCTGCCCGAGAAGTACAAGGAGATCTTCTTCGACCAGAGCAAGAACGGCTACGCC
130% SRl RNV C A\ GCAGCTGCCCGAGAAGTACAAGGAGATCTTCTTCGACCAGAGCAAGAACGGCTACGCC
SO RIC IRV N ROV C A\ GCAGCTGCCCGAGAAGTACAAGGAGATCTTCTTCGACCAGAGCAAGAACGGCTACGCC




Clone-1
Clone-2
Clone-3
WT-Cas9
eSpCas9
Cas9-HF1
evo-Cas9
Hypa-Cas9
xCas9-3.7

Clone-1
Clone-2
Clone-3
WT-Cas9
eSpCas9
Cas9-HF1
evo-Cas9
Hypa-Cas9
xCas9-3.7

Clone-1
Clone-2
Clone-3
WT-Cas9
eSpCasH
Cas9-HF1
evo-Cas9
Hypa-Cas9
xCas9-3.7

Clone-1
Clone-2
Clone-3
WT-Cas9
eSpCas?9
Cas9-HF1
evo-Cas9
Hypa-Cas9
xCas9-3.7

Clone-1
Clone-2
Clone-3
WT-Cas9
eSpCas?9
Cas9-HF1
evo-Cas9
Hypa-Cas9
xCas9-3.7

Clone-1
Clone-2
Clone-3
WT-Cas9
eSpCasH
Cas9-HF1
evo-Cas9
Hypa-Cas9
xCas9-3.7

INSEICGCTACATCGACGGCGGCGCCAGCCAGGAGGAGTTCTACAAGTTCATCAAGCCCATCCTG
I CGCTACATCGACGGCGGCGCCAGCCAGGAGGAGTTCTACAAGTTCATCAAGCCCATCCTG
I CGCTACATCGACGGCAGCGCCAGCCAGGAGGAGTTCTACAAGTTCATCAAGCCCATCCTG
I CGCTACATCGACGGCGGCGCCAGCCAGGAGGAGTTCTACAAGTTCATCAAGCCCATCCTG
INORSEINCGCTACATCGACGGCGGCGCCAGCCAGGAGGAGTTCTACAAGTTCATCAAGCCCATCCTG
INOESEI CGCTACATCGACGGCGGCGCCAGCCAGGAGGAGTTCTACAAGTTCATCAAGCCCATCCTG
NN CGCTACATCGACGGCGGCGCCAGCCAGGAGGAGTTCTACAAGTTCATCAAGCCCATCCTG
NN CCCTACATCGACGGCGGCGCCAGCCAGGAGGAGTTCTACAAGTTCATCAAGCCCATCCTG]
INOISNINCGCTACATCGACGGCGGCGCCAGCCAGGAGGAGTTCTACAAGTTCATCAAGCCCATCCTG

1141
1141
1141
1141
1141
1141
1141
1141
1141

GAGAAGATGGACGGCACCGAGGAGCTGCTGGTGAAGCTGAACCGCGAGGACCTGCTGCGC
GAGAAGATGGACGGCACCGAGGAGCTGCTGGTGAAGCTGAACCGCGAGGACCTGCTGCGC
GAGAAGATGGACGGCACCGAGGAGCTGCTGGTGAAGCTGAACCGCGAGGACCTGCTGCGC
GAGAAGATGGACGGCACCGAGGAGCTGCTGGTGAAGCTGAACCGCGAGGACCTGCTGCGC
GAGAAGATGGACGGCACCGAGGAGCTGCTGGTGAAGCTGAACCGCGAGGACCTGCTGCGC
GAGAAGATGGACGGCACCGAGGAGCTGCTGGTGAAGCTGAACCGCGAGGACCTGCTGCGC
GAGAAGATGGACGGCACCGAGGAGCTGCTGGTGAAGCTGAACCGCGAGGACCTGCTGCGC
GAGAAGATGGACGGCACCGAGGAGCTGCTGGTGAAGCTGAACCGCGAGGACCTGCTGCGC
GAGAAGATGGACGGCACCGAGGAGCTGCTGGTGAAGCTGAACCGCGAGGACCTGCTGCGC

IR0\ \ GCAGCGCACCTTCGACAACGGCAGCATCCCCCACCAGATCCACCTGGGCGAGCTGCAC
1201 AAGCAGCGCAC@TTCGACAAEGGCAGCATCCCCCACCAGATCCACCTGGGCGAGCTGCAC
I ONAN "\ "\ GCAGCGCACCTTCGACAACGGCAGCATCCCCCACCAGATCCACCTGGGCGAGCTGCAC
IR0\ )\ GCAGCGCACCTTCGACAACGGCAGCATCCCCCACCAGATCCACCTGGGCGAGCTGCAC
IRZAONAN "\ \ GCAGCGCACCTTCGACAACGGCAGCATCCCCCACCAGATCCACCTGGGCGAGCTGCAC
IR0\ \ GCAGCGCACCTTCGACAACGGCAGCATCCCCCACCAGATCCACCTGGGCGAGCTGCAC
IR ONN "\ \ GCAGCGCACCTTCGACAACGGCAGCATCCCCCACCAGATCCACCTGGGCGAGCTGCAC
IO\ GCAGCGCACCTTCGACAACGGCAGCATCCCCCACCAGATCCACCTGGGCGAGCTGCAC
IR0\ \ GCAGCGCACCTTCGACAACGGCABCATCCCCCACCAGATCCACCTGGGCGAGCTGCAC

AN CGCCATCCTGCGCCGCCAGGAGGACTTCTACCCCTTCCTGAAGGACAACCGCGAGAAGATC
AN CCCATCCTGCGCCGCCAGGAGGACTTCTACCCCTTCCTGAAGGACAACCGCGAGAAGATC
IMANWMCCCATCCTGCGCCGCCAGGAGGACTTCTACCCCTTCCTGAAGGACAACCGCGAGAAGATC
IMANWCCCATCCTGCGCCGCCAGGAGGACTTCTACCCCTTCCTGAAGGACAACCGCGAGAAGATC
AN CCCATCCTGCGCCGCCAGGAGGACTTCTACCCCTTCCTGAAGGACAACCGCGAGAAGATC
AN CCCATCCTGCGCCGCCAGGAGGACTTCTACCCCTTCCTGAAGGACAACCGCGAGAAGATC
AN CCCATCCTGCGCCGCCAGGAGGACTTCTACCCCTTCCTGAAGGACAACCGCGAGAAGATC
IMANWMCCCATCCTGCGCCGCCAGGAGGACTTCTACCCCTTCCTGAAGGACAACCGCGAGAAGATC
IMANWCCCATCCTGCGCCGCCAGGAGGACTTCTACCCCTTCCTGAAGGACAACCGCGAGAAGATC

IRV NN CAGAAGATCCTGACCTTCCGCATCCCCTACTACGTGGGCCCCCTGGCCCGCGGCAACAGC
IRV NN CAGAAGATCCTGACCTTCCGCATCCCCTACTACGTGGGCCCCCTGGCCCGCGGCAACAGC
IRV NN CAGAAGATCCTGACCTTCCGCATCCCCTACTACGTGGGCCCCCTGGCCCGCGGCAACAGC
IRV CAGAAGATCCTGACCTTCCGCATCCCCTACTACGTGGGCCCCCTGGCCCGCGGCAACAGC
ISV CAGAAGATCCTGACCTTCCGCATCCCCTACTACGTGGGCCCCCTGGCCCGCGGCAACAGC
IRV NN CAGAAGATCCTGACCTTCCGCATCCCCTACTACGTGGGCCCCCTGGCCCGCGGCAACAGC
IRV NN CAGAAGATCCTGACCTTCCGCATCCCCTACTACGTGGGCCCCCTGGCCCGCGGCAACAGC
IRV CAGAAGATCCTGACCTTCCGCATCCCCTACTACGTGGGCCCCCTGGCCCGCGGCAACAGC
ISV CAGAAGATCCTGACCTTCCGCATCCCCTACTACGTGGGCCCCCTGGCCCGCGGCAACAGC

IRCESEINCGCTTCGCCTGGATGACCCGCAAGAGCGAGGAGACCATCACCCCCTGGAACTTCGAGGAG
IRCENNC GCTTCGCCTGGATGACCCGCAAGAGCGAGGAGACCATCACCCCCTGGAACTTCGAGGAG
RSN C GCTTCGCCTGGATGACCCGCAAGAGCGAGGAGACCATCACCCCCTGGAACTTCGAGGAG
ISR C GCTTCGCCTGGATGACCCGCAAGAGCGAGGAGACCATCACCCCCTGGAACTTCGAGGAG
IRCEEINCGCTTCGCCTGGATGACCCGCAAGAGCGAGGAGACCATCACCCCCTGGAACTTCGAGGAG
IRCESEINCGCTTCGCCTGGATGACCCGCAAGAGCGAGGAGACCATCACCCCCTGGAACTTCGAGGAG
IRCENNC GCTTCGCCTGGATGACCCGCAAGAGCGAGGAGACCATCACCCCCTGGAACTTCGAGGAG
RSN C GCTTCGCCTGGATGACCCGCAAGAGCGAGGAGACCATCACCCCCTGGAACTTCGAGGAG
IRCENNC GCTTCGCCTGGATGACCCGCAAGAGCGAGGAGACCATCACCCCCTGGAACTTCGAGAAG
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IRYSRNCTGGTGGACAAGGGCGCCAGCGCCCAGAGCTTCATCGAGCGCATGACCAACTTCGACAAG
IRTNNCTGGTGGACAAGGGCGCCAGCGCCCAGAGCTTCATCGAGCGCATGACCAACTTCGACAAG
IRTNWNCTGGTGGACAAGGGCGCCAGCGCCCAGAGCTTCATCGAGCGCATGACCAACTTCGACAAG
IRXNWNCTGGTGGACAAGGGCGCCAGCGCCCAGAGCTTCATCGAGCGCATGACCAACTTCGACAAG
RN CTGGTGGACAAGGGCGCCAGCGCCCAGAGCTTCATCGAGCGCATGACCAACTTCGACAAG
1441 GTGGTGGACAAGGGCGCCAGCGCCCAGAGCTTCATCGAGCGCATGACCGECTTCGACAAG
IR CTGGTGGACAAGGGCGCCAGCGCCCAGAGCTTCATCGAGCGCETGACCAACTTCGACAAG
IRYNWNCTGGTGGACAAGGGCGCCAGCGCCCAGAGCTTCATCGAGCGCATGACCAACTTCGACAAG
IR CTGGTGGACAAGGGCGCCAGCGCCCAGAGCTTCATCGAGCGCATGACCAACTTCGACAAG

1501
1501
1501
1501
1501
1501
1501
1501
1501

[AACCTGCCCAACGAGAAGGTGCTGCCCAAGCACAGCCTGCTGTACGAGTACTTCACCGTG
[AACCTGCCCAACGAGAAGGTGCTGCCCAAGCACAGCCTGCTGTACGAGTACTTCACCGTG
[AACCTGCCCAACGAGAAGGTGCTGCCCAAGCACAGCCTGCTGTACGAGTACTTCACCGTG
[AACCTGCCCAACGAGAAGGTGCTGCCCAAGCACAGCCTGCTGTACGAGTACTTCACCGTG
[AACCTGCCCAACGAGAAGGTGCTGCCCAAGCACAGCCTGCTGTACGAGTACTTCACCGTG
[AACCTGCCCAACGAGAAGGTGCTGCCCAAGCACAGCCTGCTGTACGAGTACTTCACCGTG
AACCTGCCCAACGAGAAGGTGCTGCCCAAGCACAGCCTGCTGEACGAGTACTTCACCGTG
IAACCTGCCCAACGAGAAGGTGCTGCCCAAGCACAGCCTGCTGTACGAGTACTTCACCGTG
[AACCTGCCCAACGAGAAGGTGCTGCCCAAGCACAGCCTGCTGTACGAGTACTTCACCGTG

IR T ACAACGAGCTGACCAAGGTGAAGTACGTGACCGAGGGCATGCGCAAGCCCGCCTE®CCTG]
IRSYYN T ACAACGAGCTGACCAAGGTGAAGTACGTGACCGAGGGCATGCGCAAGCCCGCCTTCCTG
IR T ACAACGAGCTGACCAAGGTGAAGTACGTGACCGAGGGCATGCGCAAGCCCGCCTTCC TG
IR T ACAACGAGCTGACCAAGGTGAAGTACGTGACCGAGGGCATGCGCAAGCCCGCCTTCCTG
IR T ACAACGAGCTGACCAAGGTGAAGTACGTGACCGAGGGCATGCGCAAGCCCGCCTTCCTG
IR T ACAACGAGCTGACCAAGGTGAAGTACGTGACCGAGGGCATGCGCAAGCCCGCCTTCCTG
1561 TACAACGAGCTGACCAAGG@GAAGTACGTGACCGAGGGCATGCGCAAGCCCGCCTTCCTG
IR T ACAACGAGCTGACCAAGGTGAAGTACGTGACCGAGGGCATGCGCAAGCCCGCCTTCCTG
NI T ACAACGAGCTGACCAAGGTGAAGTACGTGACCGAGGGCATGCGCAAGCCCGCCTTCCTG]

NN GCGGCGAGCAGAAGAAGGCCATCGTGGACCTGCTGTTCAAGACCAACCGCAAGGTGACC
NN GCGGCGAGCAGAAGAAGGCCATCGTGGACCTGCTGTTCAAGACCAACCGCAAGGTGACC
NN GCGGCGAGCAGAAGAAGGCCATCGTGGACCTGCTGTTCAAGACCAACCGCAAGGTGACC
NN GCGGCGAGCAGAAGAAGGCCATCGTGGACCTGCTGTTCAAGACCAACCGCAAGGTGACC
NN GCGGCGAGCAGAAGAAGGCCATCGTGGACCTGCTGTTCAAGACCAACCGCAAGGTGACC
NN GCGGCGAGCAGAAGAAGGCCATCGTGGACCTGCTGTTCAAGACCAACCGCAAGGTGACC
NN GCGGCGAGCAGAAGAAGGCCATCGTGGACCTGCTGTTCAAGACCAACCGCAAGGTGACC
NN GCGGCGAGCAGAAGAAGGCCATCGTGGACCTGCTGTTCAAGACCAACCGCAAGGTGACC
NN CCGGCGAMCAGAAGAAGGCCATCGTGGACCTGCTGTTCAAGACCAACCGCAAGGTGACC

IR NN CTGAAGCAGCTGAAGGAGGACTACTTCAAGAAGATCGAGTGCTTCGACAGCGTGGAGATC
IR NN CTGAAGCAGCTGAAGGAGGACTACTTCAAGAAGATCGAGTGCTTCGACAGCGTGGAGATC
IR NN CTGAAGCAGCTGAAGGAGGACTACTTCAAGAAGATCGAGTGCTTCGACAGCGTGGAGATC
NN G T GAAGCAGCTGAAGGAGGACTACTTCAAGAAGATCGAGTGCTTCGACAGCGTGGAGATC
IR NG TGAAGCAGCTGAAGGAGGACTACTTCAAGAAGATCGAGTGCTTCGACAGCGTGGAGATC
IR NN CTGAAGCAGCTGAAGGAGGACTACTTCAAGAAGATCGAGTGCTTCGACAGCGTGGAGATC
IR NN CTGAAGCAGCTGAAGGAGGACTACTTCAAGAAGATCGAGTGCTTCGACAGCGTGGAGATC
IR NN CTGAAGCAGCTGAAGGAGGACTACTTCAAGAAGATCGAGTGCTTCGACAGCGTGGAGATC
RN CTGAAGCAGCTGAAGGAGGACTACTTCAAGAAGATCGAGTGCTTCGACAGCGTGGAGATC

IS GCGGCGTGGAGGACCGCTTCAACGCCAGCCTGGGCACCTACCACGACCTGCTGAAGATC
IR/ GCGGCGTGGAGGACCGCTTCAACGCCAGCCTGGGCACCTACCACGACCTGCTGAAGATC
IR/ GCGGCGTGGAGGACCGCTTCAACGCCAGCCTGGGCACCTACCACGACCTGCTGAAGATC
IR/ CCGGCGTGGAGGACCGCTTCAACGCCAGCCTGGGCACCTACCACGACCTGCTGAAGATC
IS GCGGCGTGGAGGACCGCTTCAACGCCAGCCTGGGCACCTACCACGACCTGCTGAAGATC
INWESI " GCGGCGTGGAGGACCGCTTCAACGCCAGCCTGGGCACCTACCACGACCTGCTGAAGATC
IR CCGGCGTGGAGGACCGCTTCAACGCCAGCCTGGGCACCTACCACGACCTGCTGAAGATC
IR/ GCGGCGTGGAGGACCGCTTCAACGCCAGCCTGGGCACCTACCACGACCTGCTGAAGATC
IR\ CCGGCGTGGAGGACCGCTTCAACGCCAGCCTGGGCACCTACCACGACCTGCTGAAGATC
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138% e EEIOL Y- I NN " GCCTGACCTTCAAGGAGGACATCCAGAAGGCCCAGGTGAGCGGCCAGGGCGACAGCCTG
SO LICI AN CCCTGACCTTCAAGGAGGACATCCAGAAGGCCCAGGTGAGCGGCCAGGGCGACAGCCTG
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IRIONAN "\ TCAAGGACAAGGACTTCCTGGACAACGAGGAGAACGAGGACATCCTGGAGGACATCGTG
IRJONAN "\ TCAAGGACAAGGACTTCCTGGACAACGAGGAGAACGAGGACATCCTGGAGGACATCGTG
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1861
1861
1861
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ATCAAGGACAAGGACTTCCTGGACAACGAGGAGAACGAGGACATCCTGGAGGACATCGTG
AﬂCAAGGACAAGGACTTCCTGGACAACGAGGAGAACGAGGACATCCTGGAGGACATCGTG
ATCAAGGACAAGGACTTCCTGGACAACGAGGAGAACGAGGACATCCTGGAGGACATCGTG

ATCAAGGACAAGGACTTCCTGGACAACGAGGAGAACGAGGACATCCTGGAGGACATCGTG
ATCAAGGACAAGGACTTCCTGGACAACGAGGAGAACGAGGACATCCTGGAGGACATCGTG
ATCAAGGACAAGGACTTCCTGGACAACGAGGAGAACGAGGACATCCTGGAGGACATCGTG
[ATCAAGGACAAGGACTTCCTGGACAACGAGGAGAACGAGGACATCCTGGAGGACATCGTG

CTGACCCTGACCCTGTTCGAGGACCGCGAGATGATCGAGGAGCGCCTGAAGACCTACGCC
CTGACCCTGACCCTGTTCGAGGACCGEGAGATGATCGAGGAGCGCCTGAAGACCTACGCC
I TGACCCTGACCCTGTTCGAGGACCGCGAGATGATCGAGGAGCGCCTGAAGACCTACGCC
CTGACCCTGACCCTGTTCGAGGACCGCGAGATGATCGAGGAGCGCCTGAAGACCTACGCC
CTGACCCTGACCCTGTTCGAGGACCGCGAGATGATCGAGGAGCGCCTGAAGACCTACGCC
CTGACCCTGACCCTGTTCGAGGACCGCGAGATGATCGAGGAGCGCCTGAAGACCTACGCC
CTGACCCTGACCCTGTTCGAGGACCGCGAGATGATCGAGGAGCGCCTGAAGACCTACGCC
CTGACCCTGACCCTGTTCGAGGACCGCGAGATGATCGAGGAGCGCCTGAAGACCTACGCC
CTGACCCTGACCCTGTTCGAGGACCGCGAGATGATCGAGGAGCGCCTGAAGACCTACGCC

CACCTGTTCGACGACAAGGTGATGAAGCAGCTGAAGCGCCGCCGCTACACCGGCTGGGGC
CACCTGTTCGACGACAAGGTGATGAAGCAGCTGAAGCGCCGCCGCTACACCGGCTGGGGC
CACCTGTTCGACGACAAGGTGATGAAGCAGCTGAAGCGCCGCCGCTACACCGGCTGGGGC
CACCTGTTCGACGACAAGGTGATGAAGCAGCTGAAGCGCCGCCGCTACACCGGCTGGGGC
CACCTGTTCGACGACAAGGTGATGAAGCAGCTGAAGCGCCGCCGCTACACCGGCTGGGGC
CACCTGTTCGACGACAAGGTGATGAAGCAGCTGAAGCGCCGCCGCTACACCGGCTGGGGC
CACCTGTTCGACGACAAGGTGATGAAGCAGCTGAAGCGCCGCCGCTACACCGGCTGGGGC
CACCTGTTCGACGACAAGGTGATGAAGCAGCTGAAGCGCCGCCGCTACACCGGCTGGGGC
CACCTGTTCGACGACAAGGTGATGAAGCAGCTGAAGCGCCGCCGCTACACCGGCTGGGGEC

CGCCTGAGCCGCAAGCTTATCAACGGCATCCGCGACAAGCAGAGCGGCAAGACCATCCTG
CGCCTGAGCCGCAAGCTTATCAACGGCATCCGCGACAAGCAGAGCGGCAAGACCATCCTG
CGCCTGAGCCGCAAGCTTATCAACGGCATCCGCGACAAGCAGAGCGGCAAGACCATCCTG
CGCCTGAGCCGCAAGCTTATCAACGGCATCCGCGACAAGCAGAGCGGCAAGACCATCCTG
CGCCTGAGCCGCAAGCTTATCAACGGCATCCGCGACAAGCAGAGCGGCAAGACCATCCTG
[E@CCTGAGCCGCAAGCTTATCAACGGCATCCGCGACAAGCAGAGCGGCAAGACCATCCTG
CAECTGAGCCGCAAGCTTATCAACGGCATCCGCGACAAGCAGAGCGGCAAGACCATCCTG
CGCCTGAGCCGCAAGCTTATCAACGGCATCCGCGACAAGCAGAGCGGCAAGACCATCCTG
CGCCTGAGCCGCAAGCTTATCAACGGCATCCGCGACAAGCAGAGCGGCAAGACCATCCTG

GACTTCCTGAAGAGCGACGGCTTCGCCAACCGCAACTTCATGCAGCTGATCCACGACGAC
GACTTCCTGAAGAGCGACGGCTTCGCCAACCGCAACTTCATGCAGCTGATCCACGACGAC
GACTTCCTGAAGAGCGACGGCTTCGCCAACCGCAACTTCATGCAGCTGATCCACGACGAC
GACTTCCTGAAGAGCGACGGCTTCGCCAACCGCAACTTCATGCAGCTGATCCACGACGAC
GACTTCCTGAAGAGCGACGGCTTCGCCAACCGCAACTTCATGCAGCTGATCCACGACGAC

GACTTCCTGAAGAGCGACGGCTTCGCCAACCGCAACTTCATGGEGCTGATCCACGACGAC
GACTTCCTGAAGAGCGACGGCTTCGCCAACCGCAACTTCATGCAGCTGATCCACGACGAC
GACTTCCTGAAGAGCGACGGCTTCGCCAACCGCGCTTCGGGCTGATCC GACGAC
GACTTCCTGAAGAGCGACGGCTTCGCCAACCGCAACTTCATECAGCTGATCCACGACGAC

[AGCCTGACCTTCAAGGAGGACATCCAGAAGGCCCAGGTGAGCGGCCAGGGCGACAGCCTG
AGCCTGACCTTCAAGGAGGACATCCAGAAGGCCCAGGTGAGCGGCCAGGGCGACAGCCTG
[AGCCTGACCTTCAAGGAGGACATCCAGAAGGCCCAGGTGAGCGGCCAGGGCGACAGCCTG

[AGCCTGACCTTCAAGGAGGACATCCAGAAGGCCCAGGTGAGCGGCCAGGGCGACAGCCTG
[AGCCTGACCTTCAAGGAGGACATCCAGAAGGCCCAGGTGAGCGGCCAGGGCGACAGCCTG
[AGCCTGACCTTCAAGGAGGACATCCAGAAGGCCCAGGTGAGCGGCCAGGGCGACAGCCTG
[AGCCTGACCTTCAAGGAGGACATCCAGAAGGCCCAGGTGAGCGGCCAGGGCGACAGCCTG




Clone-1 VAR C ACGAGCACATCGCCAACCTGGCCGGCAGCCCCGCCATCAAGAAGGGCATCCTGCAGACC
Clone-2 VAR C ACGAGCACATCGCCAACCTGGCCGGCAGCCCCGCCATCAAGAAGGGCATCCTGCAGACC
Clone-3 VAR C ACGAGCACATCGCCAACCTGGCCGGCAGCCCCGCCATCAAGAAGGGCATCCTGCAGACC
WT-Cas9 VAR C ACGAGCACATCGCCAACCTGGCCGGCAGCCCCGCCATCAAGAAGGGCATCCTGCAGACC
eSpCas?9 VAR CACGAGCACATCGCCAACCTGGCCGGCAGCCCCGCCATCAAGAAGGGCATCCTGCAGACC
OEY Ik =1 RN NN C A\ CGAGCACATCGCCAACCTGGCCGGCAGCCCCGCCATCAAGAAGGGCATCCTGCAGACC
EALEIOE I AN NIl C A\ CGAGCACATCGCCAACCTGGCCGGCAGCCCCGCCATCAAGAAGGGCATCCTGCAGACC
130% S ElOE T AN NCNIN C A\CGAGCACATCGCCAACCTGGCCGGCAGCCCCGCCATCAAGAAGGGCATCCTGCAGACC
S{OEE R LICI VAN NI C A CGAGCACATCGCCAACCTGGCCGGCAGCCCCGCCATCAAGAAGGGCATCCTGCAGACC

Clone-1 VYV T GAAGGTGGTGGACGAGCTGGTGAAGGTGATGGGCCGCCACAAGCCCGAGAACATCGTG
Clone-2 YV T GAAGGTGGTGGACGAGCTGGTGAAGGTGATGGGCCGCCACAAGCCCGAGAACATCGTG
Clone-3 VPVARGCTCAAGGTGGTGGACGAGCTGGTGAAGGTGATGGGCCGCCACAAGCCCGAGAACATCGTG
WT-Cas9 PV ARNGCTCAAGGTGGTGGACGAGCTGGTGAAGGTGATGGGCCGCCACAAGCCCGAGAACATCGT(]
eSpCas?9 VPVARGCTCAAGGTGGTGGACGAGCTGGTGAAGGTGATGGGCCGCCACAAGCCCGAGAACATCGTG
O TRl >IN RN C T CAAGGTGGTGGACGAGCTGGTGAAGGTGATGGGCCGCCACAAGCCCGAGAACATCGTG
LRI O F I NN C T CAAGGTGGTGGACGAGCTGGTGAAGGTGATGGGCCGCCACAAGCCCGAGAACATCGTG
0% RO Y IRV VNN C T GAAGGTGGTGGACGAGCTGGTGAAGGTGATGGGCCGCCACAAGCCCGAGAACATCGTG
S{OEE R LICI VYV C T GAAGGTGGTGGACGAGCTGGTGAAGGTGATGGGCCGCCACAAGCCCGAGAACATCGTG

Clone-1 2281
Clone-2 2281
Clone-3 2281
WT-Cas9 2281
eSpCasH 2281

ATCGAGATAGCCCGCGAGAACCAGACCACCCAGAAGGGCCAGAAGAACAGCCGCGAGCGC
ATCGAGATGGCCCGCGAGAACCAGACCACCCAGAAGGGCCAGAAGAACAGCCGCGAGLCGC
ATCGAGATAGCCCGCGAGAACCAGACCACCCAGAAGGGCCAGAAGAACAGCCGCGAGLCGC
ATCGAGATGGCCCGCGAGAACCAGACCACCCAGAAGGGCCAGAAGAACAGCCGCGAGCGC
ATCGAGATGGCCCGCGAGAACCAGACCACCCAGAAGGGCCAGAAGAACAGCCGCGAGCGC
O TSR R >IN NP R N "\ T C GAGATGGCCCGCGAGAACCAGACCACCCAGAAGGGCCAGAAGAACAGCCGCGAGCGL
ALCEIOE I AR Nl "\ T C GAGATGGCCCGCGAGAACCAGACCACCCAGAAGGGCCAGAAGAACAGCCGCGAGCGC
0% SRl YIRS "\ T C GAGATGGCCCGCGAGAACCAGACCACCCAGAAGGGCCAGAAGAACAGCCGCGAGCGC
b (O T RICIR ANV R NIl "\ T C GAGATGGCCCGCGAGAACCAGACCACCCAGAAGGGCCAGAAGAACAGCCGCGAGCGC

Clone-1 VACY/ Sl TGAAGCGCATCGAGGAGGGCATCAAGGAGCTGGGCAGCCAGATCCTGAAGGAGCACCCC
Clone-2 VACY/ Sl TGAAGCGCATCGAGGAGGGCATCAAGGAGCTGGGCAGCCAGATCCTGAAGGAGCACCCC
Clone-3 VST Nl TGAAGCGCATCGAGGAGGGCATCAAGGAGCTGGGCAGCCAGATCCTGAAGGAGCACCCC
WT-Cas9 AT/ N\ T GAAGCGCATCGAGGAGGGCATCAAGGAGCTGGGCAGCCAGATCCTGAAGGAGCACCCC
eSpCas?9 VACY/ Sl TGAAGCGCATCGAGGAGGGCATCAAGGAGCTGGGCAGCCAGATCCTGAAGGAGCACCCC
Cas9-HF1 2341 nNNenvNelslelonvugeerNelerNeleleloruier:v:XelerNe(slye/elclorNelsiorNeruisislyer.vNelerNe o Nole(efe
evo-Cas9 2341 nNKenvNelsfelonNgeerNelerNeleleloruier:v:XelerNelslyelelclorNelsionNeruisieuyerv:Neler:Nelor:Nelele]e
1307 S ElOE Y AVACY/ Nl "\ T GAAGCGCATCGAGGAGGGCATCAAGGAGCTGGGCAGCCAGATCCTGAAGGAGCACCCC
b (O I RIC IR ARVICY Sl "\ T GAAGCGCATCGAGGAGGGCATCAAGGAGCTGGGCAGCCAGATCCTGAAGGAGCACCCC

Clone-1 VAV G T GGAGAACACCCAGCTGCAGAACGAGAAGCTGTACCTGTACTACCTGCAGAACGGCCGC
Clone-2 VAN G T GGAGAACACCCAGCTGCAGAACGAGAAGCTGTACCTGTACTACCTGCAGAACGGCCGC
Clone-3 VAN G T GGAGAACACCCAGCTGCAGAACGAGAAGCTGTACCTGTACTACCTGCAGAACGGCCGC
WT-Cas9 VAN G T GGAGAACACCCAGCTGCAGAACGAGAAGCTGTACCTGTACTACCTGCAGAACGGCCGC
eSpCas9 VSN G T GGAGAACACCCAGCTGCAGAACGAGAAGCTGTACCTGTACTACCTGCAGAACGGCCGC
O TSRl >IN Y O - T GGAGAACACCCAGCTGCAGAACGAGAAGCTGTACCTGTACTACCTGCAGAACGGCCGC
LRI F I AN (Nl - T GGAGAACACCCAGCTGCAGAACGAGAAGCTGTACCTGTACTACCTGCAGAACGGCCGC
1307 SRl OE Y IR NVl C T GGAGAACACCCAGCTGCAGAACGAGAAGCTGTACCTGTACTACCTGCAGAACGGCCGC
SO EIC IRV ARV SOl C T GGAGAACACCCAGCTGCAGAACGAGAAGCTGTACCTGTACTACCTGCAGAACGGCCGC

Clone-1 ESNMGACATGTACGTGGACCAGGAGCTGGACATCAACCGCCTGAGCGACTACGACGTGGACCAC
Clone-2 XS GACATGTACGTGGACCAGGAGCTGGACATCAACCGCCTGAGCGACTACGACGTGGACCAC
Clone-3 XA GACATGTACGTGGACCAGGAGCTGGACATCAACCGCCTGAGCGACTACGACGTGGACCAC
WT-Cas9 XA GACATGTACGTGGACCAGGAGCTGGACATCAACCGCCTGAGCGACTACGACGTGGACCAC
eSpCas?9 ESNMGACATGTACGTGGACCAGGAGCTGGACATCAACCGCCTGAGCGACTACGACGTGGACCAC
ORI R =1 R YW CACATGTACGTGGACCAGGAGCTGGACATCAACCGCCTGAGCGACTACGACGTGGACCAC
AR O F- IV Y Nl CACATGTACGTGGACCAGGAGCTGGACATCAACCGCCTGAGCGACTACGACGTGGACCAC
130% EE O I SN G ACATGTACGTGGACCAGGAGCTGGACATCAACCGCCTGAGCGACTACGACGTGGACCAC
SO EIC I Y YNl G ACATGTACGTGGACCAGGAGCTGGACATCAACCGCCTGAGCGACTACGACGTGGACCAC




Clone-1 VYA TCGTGCCCCAGAGCTTCCTGAAGGACGACAGCATCGACAACAAGGTGCTGACCCGCAGC
Clone-2 YA TCGTGCCCCAGAGCTTCCTGAAGGACGACAGCATCGACAACAAGGTGCTGACCCGCAGC
Clone-3 YA TCGTGCCCCAGAGCTTCCTGAAGGACGACAGCATCGACAACAAGGTGCTGACCCGCAGC
WT-Cas9 AYARN" TCGTGCCCCAGAGCTTCCTGAAGGACGACAGCATCGACAACAAGGTGCTGACCCGCAGC
eSpCas?9 2521 ATCGTGCCCCAGAGCTTCCTGGEGGACGACAGCATCGACAACAAGGTGCTGACCCGCAGC
OEY IR = 1N RACVN N/ T CGCTGCCCCAGAGCTTCCTGAAGGACGACAGCATCGACAACAAGGTGCTGACCCGCAGC
EALEIOE T AV "\ T CCTGCCCCAGAGCTTCCTGAAGGACGACAGCATCGACAACAAGGTGCTGACCCGCAGC
1307 S ElOE TGV "\ T CGTGCCCCAGAGCTTCCTGAAGGACGACAGCATCGACAACAAGGTGCTGACCCGCAGC
S{OEE R LICI VAN T CGTGCCCCAGAGCTTCCTGAAGGACGACAGCATCGACAACAAGGTGCTGACCCGCAGC

Clone-1 PASE NN G A CAAGAACCGCGGCAAGAGCGACAACGTGCCCAGCGAGGAGGTGGTGAAGAAGATGAAG
Clone-2 ASE NN G A CAAGAACCGCGGCAAGAGCGACAACGTGCCCAGCGAGGAGGTGGTGAAGAAGATGAAG
Clone-3 ATNMNGACAAGAACCGCGGCAAGAGCGACAACGTGCCCAGCGAGGAGGTGGTGAAGAAGATGAAG
WT-Cas9 PRTNMN G ACAAGAACCGCGGCAAGAGCGACAACGTGCCCAGCGAGGAGGTGGTGAAGAAGATGAAG
eSpCas?9 AN GACAAGAACCGCGGCAAGAGCGACAACGTGCCCAGCGAGGAGGTGGTGAAGAAGATGAAG
Cas9-HF1 2581 [erXenviervieeelolelelonv:NerNeolerNenv:XsleiieslslorNelsierNeerNeleuyeieiyervNer Ve uier:v:\e
AR I AR Nl G\ CAAGAACCGCGGCAAGAGCGACAACGTGCCCAGCGAGGAGGTGGTGAAGAAGATGAAG
120% RO Y I M AR Nl G A CAAGAACCGCGGCAAGAGCGACAACGTGCCCAGCGAGGAGGTGGTGAAGAAGATGAAG
S{OEE R LICI VAR Nl G A CAAGAACCGCGGCAAGAGCGACAACGTGCCCAGCGAGGAGGTGGTGAAGAAGATGAAG

Clone-1 AN\ "\ CTACTGGCGCCAGCTGCTGAACGCCAABCTGATCACCCAGCGCAAGTTCGACAACCTG
Clone-2 AY S\ "\ CTACTGGCGCCAGCTGCTGAACGCCAAGCTGATCACCCAGCGCAAGTTCGACAACCTG
Clone-3 VAY S\ "\ CTACTGGCGCCAGCTGCTGAACGCCAAGCTGATCACCCAGCGCAAGTTCGACAACCTG
WT-Cas9 AN\ CTACTGGCGCCAGCTGCTGAACGCCAAGCTGATCACCCAGCGCAAGTTCGACAACCTG
eSpCas?9 AY N\ CTACTGGCGCCAGCTGCTGAACGCCAAGCTGATCACCCAGCGCAAGTTCGACAACCTG
O TSRl >IN A /N, \ CTACTGGCGCCAGCTGCTGAACGCCAAGCTGATCACCCAGCGCAAGTTCGACAACCTG
AL IO I I/l "\ /\ CTACTGGCGCCAGCTGCTGAACGCCAAGCTGATCACCCAGCGCAAGTTCGACAACCTG
1209 SRl I RV NIl "\ )\ CTACTGGCGCCAGCTGCTGAACGCCAAGCTGATCACCCAGCGCAAGTTCGACAACCTG
b (O F I RIC IR/l "\ )\ CTACTGGCGCCAGCTGCTGAACGCCAAGCTGATCACCCAGCGCAAGTTCGACAACCTG

Clone-1 VARV C CAAGGCCGAGCGCGGCGGCCTGAGCGAGCTGGACAAGGCCGGCTTCATCAAGCGCCAG
Clone-2 VARV C CAAGGCCGAGCGCGGCGGCCTGAGCGAGCTGGACAAGGCCGGCTTCATCAAGCGCCAG
Clone-3 VARV CCAAGGCCGAGCGCGGCGGCCTGAGCGAGCTGGACAAGGCCGGCTTCATCAAGCGCCAG
WT-Cas9 VARV CCAAGGCCGAGCGCGGCGGCCTGAGCGAGCTGGACAAGGCCGGCTTCATCAAGCGCCAG
eSpCas?9 VARV C CAAGGCCGAGCGCGGCGGCCTGAGCGAGCTGGACAAGGCCGGCTTCATCAAGCGCCAG
LTSRS R -1 RN O " C CAAGGCCGAGCGCGGCGGCCTGAGCGAGCTGGACAAGGCCGGCTTCATCAAGCGCCAG
AL EICE YL AV O " C CAAGGCCGAGCGCGGCGGCCTGAGCGAGCTGGACAAGGCCGGCTTCATCAAGCGCCAG
130% SRl YA AONIN "\ C CAAGGCCGAGCGCGGCGGCCTGAGCGAGCTGGACAAGGCCGGCTTCATCAAGCGCCAG
b (OIS IIC IR ARV AN "\ C CAAGGCCGAGCGCGGCGGCCTGAGCGAGCTGGACAAGGCCGGCTTCATCAAGCGCCAG

Clone-1 VARSI C TGGTGGAGACCCGCCAGATCACCAAGCACGTGGCCCAGATCCTGGACAGCCGCATGAAC
Clone-2 VARSI C TGGTGGAGACCCGCCAGATCACCAAGCACGTGGCCCAGATCCTGGACAGCCGCATGAAC
Clone-3 VARSI C TGGTGGAGACCCGCCAGATCACCAAGCACGTGGCCCAGATCCTGGACAGCCGCATGAAC
WT-Cas9 VARSI C TGGTGGAGACCCGCCAGATCACCAAGCACGTGGCCCAGATCCTGGACAGCCGCATGAAC
eSpCas9 VARSI C TGGTGGAGACCCGCCAGATCACCAAGCACGTGGCCCAGATCCTGGACAGCCGCATGAAC
Cas9-HF1 2761 CTGGTGGAGACCCGCQEGATCACCAAGCACGTGGCCCAGATCCTGGACAGCCGCATGAAC
ARG TSI NN NIl C T GGTGGAGACCCGCCAGATCACCAAGCACGTGGCCCAGATCCTGGACAGCCGCATGAAC
130% SRl OE YAV NN C T GGTGGAGACCCGCCAGATCACCAAGCACGTGGCCCAGATCCTGGACAGCCGCATGAAC
SO RIC IRV VNN C T GGTGGAGACCCGCCAGATCACCAAGCACGTGGCCCAGATCCTGGACAGCCGCATGAAC

Clone-1 VAV CCAAGTACGACGAGAACGACAAGCTGATCCGCGAGGTGAAGGTGATCACCCTGAAGAGC
Clone-2 VAN CCAAGTACGACGAGAACGACAAGCTGATCCGCGAGGTGAAGGTGATCACCCTGAAGAGC
Clone-3 VAV CCAAGTACGACGAGAACGACAAGCTGATCCGCGAGGTGAAGGTGATCACCCTGAAGAGC
WT-Cas9 YAV CCAAGTACGACGAGAACGACAAGCTGATCCGCGAGGTGAAGGTGATCACCCTGAAGAGC
eSpCas?9 AV CCAAGTACGACGAGAACGACAAGCTGATCCGCGAGGTGAAGGTGATCACCCTGAAGAGC
OTSR R >IN R NN "\ C CAAGTACGACGAGAACGACAAGCTGATCCGCGAGGTGAAGGTGATCACCCTGAAGAGC
evo-Cas9 2821 n\eenvNeiyNeienNefenNenv:NelerNerv:elouieruisieleleslerNe/ciyervNeleuieruyenNeielonier:v.(e):\els
Hypa-Cas9 2821 NelenvXeivNeerNserNenvaerNenvNesuierNielelelolerNelenier.vNeleuieruiorNelslslyerverNes
xCas9-3.7 2821 NelenvXeivNeerNserNenvNaerNenvNesuierNielelelolerNelenier.vNeleuieruiorNelsislyerverNee



Clone-1 AR NN\ )\ GCTGGTGAGCGACTTCCGCAAGGACTTCCAGTTCTACAAGGTGCGCGAGATCAACAAC
Clone-2 2881 AAGCTGGTGAGCEACTTCCGCAAGGACTTCCAGTTCTACAAGGTGCGCGAGATCAACAAC
Clone-3 AN\ \ GCCTGGTGAGCGACTTCCGCAAGGACTTCCAGTTCTACAAGGTGCGCGAGATCAACAAC
WT-Cas9 AN\ \ GCCTGGTGAGCGACTTCCGCAAGGACTTCCAGTTCTACAAGGTGCGCGAGATCAACAAC
eSpCas?9 AR NN\ \ GCTGGTGAGCGACTTCCGCAAGGACTTCCAGTTCTACAAGGTGCGCGAGATCAACAAC
OETSR R =i RA R Nl /\ /\ GCTGGTGAGCGACTTCCGCAAGGACTTCCAGTTCTACAAGGTGCGCGAGATCAACAAC
EALEIOL I N R Nl "\ /\ CCTGGTGAGCGACTTCCGCAAGGACTTCCAGTTCTACAAGGTGCGCGAGATCAACAAC
1307 SRl O Y- RSNl "\ \ GCTGGTGAGCGACTTCCGCAAGGACTTCCAGTTCTACAAGGTGCGCGAGATCAACAAC
SO I ICIRV ARV R NIl /\ /\ GCTGGTGAGCGACTTCCGCAAGGACTTCCAGTTCTACAAGGTGCGCGAGATCAACAAC

Clone-1 2941
Clone-2 2941
Clone-3 2941
WT-Cas9 2941
eSpCas9 2941
Cas9-HF1 2941
evo-Cas9 2941
Hypa-Cas9 2941
xCas9-3.7 2941

TACCACCACGCCCACGACGCCTACCTGAACGCCGTGGTGGGCACCGCCCTGATCAAGAAG
TACCACCACGCCCACGACGCCTACCTGAACGCCGTGGTGGGCACCGCCCTGATCAAGAAG
TACCACCACGCCCACGACGCCTACCTGAACGCCGTGGTGGGCACCGCCCTGATCAAGAAG
TACCACCACGCCCACGACGCCTACCTGAACGCCGTGGTGGGCACCGCCCTGATCAAGAAG
TACCACCACGCCCACGACGCCTACCTGAACGCCGTGGTGGGCACCGCCCTGATCAAGAAG
TACCACCACGCCCACGACGCCTACCTGAACGCCGTGGTGGGCACCGCCCTGATCAAGAAG
TACCACCACGCCCACGACGCCTACCTGAACGCCGTGGTGGGCACCGCCCTGATCAAGAAG
TACCACCACGCCCACGACGCCTACCTGAACGCCGTGGTGGGCACCGCCCTGATCAAGAAG
TACCACCACGCCCACGACGCCTACCTGAACGCCGTGGTGGGCACCGCCCTGATCAAGAAG

Clone-1 SIONRN T A\ CCCCAAGCTGGAGAGCGAGTTCGTGTACGGCGACTACAAGGTATACGACGTGCGCAAG
Clone-2 CIONAN T\ CCCCAAGCTGGAGAGCGAGTTCGTGTACGGCGACTACAAGGTGTACGACGTGCGCAAG
Clone-3 CIONAN T\ CCCCAAGCTGGAGAGCGAGTTCGTGTACGGCGACTACAAGGTGTACGACGTGCGCAAG
WT-Cas9 CIONRN T 7\ CCCCAAGCTGGAGAGCGAGTTCGTGTACGGCGACTACAAGGTGTACGACGTGCGCAAG
eSpCas?9 3001 TACCCCGEGCTGGAGAGCGAGTTCGTGTACGGCGACTACAAGGTGTACGACGTGCGCAAG
STl >IN NG O O T\ CCCCAAGCTGGAGAGCGAGTTCGTGTACGGCGACTACAAGGTGTACGACGTGCGCAAG
AZEIOE I ANC IO T /. CCCCAAGCTGGAGAGCGAGTTCGTGTACGGCGACTACAAGGTGTACGACGTGCGCAAG
Hypa-Cas9 3001 puNeleservNelsiyelerNerNeserNeinyeieieuy:NelelelolerNouy:Ner:v:NXeleuieuyNelerNeleiyeleieler.v.Ne
b (O F- I IICIRUANCIVIONIN T 7\ CCCCAAGCTGGAGAGCGAGTTCGTGTACGGCGACTACAAGGTGTACGACGTGCGCAAG

Clone-1 SIS TGATCGCISAAGAGCGAGCAGGAGATCGGCAAGGCCACCGCCAAGTACTTCTTCTACAGC
Clone-2 SIS TGATCGCCAAGAGCGAGCAGGAGATCGGCAAGGCCACCGCCAAGTACTTCTTCTACAGC
Clone-3 3061 ATGATCGCCAAGAGCGAGCAGGAGATCGGCAAGGCCACCGCCAAGTACTTCTECTACAGC
WT-Cas9 Sl TGATCGCCAAGAGCGAGCAGGAGATCGGCAAGGCCACCGCCAAGTACTTCTTCTACAGC
eSpCas?9 CIYAN " TGATCGCCAAGAGCGAGCAGGAGATCGGCAAGGCCACCGCCAAGTACTTCTTCTACAGC
LTI R -1 NCI NN "\ T GATCGCCAAGAGCGAGCAGGAGATCGGCAAGGCCACCGCCAAGTACTTCTTCTACAGC
AL EICE T ICAINCIO NNl "\ T GATCGCCAAGAGCGAGCAGGAGATCGGCAAGGCCACCGCCAAGTACTTCTTCTACAGC
1307 S ElOE Y ANCIVININ "\ TGATCGCCAAGAGCGAGCAGGAGATCGGCAAGGCCACCGCCAAGTACTTCTTCTACAGC
b (OIS RICIRUANCIVICNIN " TGATCGCCAAGAGCGAGCAGGAGATCGGCAAGGCCACCGCCAAGTACTTCTTCTACAGC

Clone-1 NN\ \CATCATGAACTTCTTCAAGACCGAGATCACCCTGGCCAACGGCGAGATCCGCAAGCGC
Clone-2 SN\ \CATCATGAACTTCTTCAAGACCGAGATCACCCTGGCCAACGGCGAGATCCGCAAGCGC
Clone-3 NN\ \CATCATGAACTTCTTCAAGACCGAGATCACCCTGGCCAACGGCGAGATCCGCAAGCGC
WT-Cas9 SN\ \CATCATGAACTTCTTCAAGACCGAGATCACCCTGGCCAACGGCGAGATCCGCAAGCGC
eSpCas9 3121 AACATCATGAACTTCTTCAAGACCGAGATCACCCTGGCCAACGGCGAGATCCGCAAGGEC
O TSR >IN NNC NN "\ \ CATCATGAACTTCTTCAAGACCGAGATCACCCTGGCCAACGGCGAGATCCGCAAGCGC
ARl TSI ANC NN "\ \ CATCATGAACTTCTTCAAGACCGAGATCACCCTGGCCAACGGCGAGATCCGCAAGCGC
1307 SRl O VI RGN "\ 7\ CATCATGAACTTCTTCAAGACCGAGATCACCCTGGCCAACGGCGAGATCCGCAAGCGC
SO EIC IRV ANCH VAN "\ )\ CATCATGAACTTCTTCAAGACCGAGATCACCCTGGCCAACGGCGAGATCCGCAAGCGC

Clone-1 CNRSNINC CCCTGATCGAGACCAACGGCGAGACCGGCGAGATCGTGTGGGACAAGGGCCGCGACTTC
Clone-2 CNRSNNC CCCTGATCGAGACCAACGGCGAGACCGGCGAGATCGTGTGGGACAAGGGCCGCGACTTC
Clone-3 CNRSNNC CCCTGATCGAGACCAACGGCGAGACCGGCGAGATCGTGTGGGACAAGGGCCGCGACTTC
WT-Cas9 CNRSNNC CCCTGATCGAGACCAACGGCGAGACCGGCGAGATCGTGTGGGACAAGGGCCGCGACTTC
eSpCas?9 CNRSEINC CCCTGATCGAGACCAACGGCGAGACCGGCGAGATCGTGTGGGACAAGGGCCGCGACTTC
OEYI L =1 NCH RN C CCCTGATCGAGACCAACGGCGAGACCGGCGAGATCGTGTGGGACAAGGGCCGCGACTTC
AR I I AINC RN C CCCTGATCGAGACCAACGGCGAGACCGGCGAGATCGTGTGGGACAAGGGCCGCGACTTC
130% S EEIOETSISNCH RN C CCCTGATCGAGACCAACGGCGAGACCGGCGAGATCGTGTGGGACAAGGGCCGCGACTTC
S{OET- I EICIRVENCH RN C CCCTGATCGAGACCAACGGCGAGACCGGCGAGATCGTGTGGGACAAGGGCCGCGACTTC




Clone-1
Clone-2
Clone-3
WT-Cas9
eSpCas9
Cas9-HF1
evo-Cas9
Hypa-Cas9
xCas9-3.7

Clone-1
Clone-2
Clone-3
WT-Cas9
eSpCas9
Cas9-HF1
evo-Cas9
Hypa-Cas9
xCas9-3.7

Clone-1
Clone-2
Clone-3
WT-Cas9
eSpCasH
Cas9-HF1
evo-Cas9
Hypa-Cas9
xCas9-3.7

Clone-1
Clone-2
Clone-3
WT-Cas9
eSpCas?9
Cas9-HF1
evo-Cas9
Hypa-Cas9
xCas9-3.7

Clone-1
Clone-2
Clone-3
WT-Cas9
eSpCas?9
Cas9-HF1
evo-Cas9
Hypa-Cas9
xCas9-3.7

Clone-1
Clone-2
Clone-3
WT-Cas9
eSpCasH
Cas9-HF1
evo-Cas9
Hypa-Cas9
xCas9-3.7

SYXSBNCCCACCGTGCGCAAGGTGCTGAGCATGCCCCAGGTGAACATCGTGAAGAAGACCGAGGTG
CVY /S CCCACCGTGCGCAAGGTGCTGAGCATGCCCCAGGTGAACATCGTGAAGAAGACCGAGGTG
EVY SR CCCACCGTGCGCAAGGTGCTGAGCATGCCCCAGGTGAACATCGTGAAGAAGACCGAGGTG
EVY S CCCACCGTGCGCAAGGTGCTGAGCATGCCCCAGGTGAACATCGTGAAGAAGACCGAGGTG
SYYSICCCACCGTGCGCAAGGTGCTGAGCATGCCCCAGGTGAACATCGTGAAGAAGACCGAGGTG
SYYSBCCCACCGTGCGCAAGGTGCTGAGCATGCCCCAGGTGAACATCGTGAAGAAGACCGAGGTG
EYY NN CCCACCGTGCGCAAGGTGCTGAGCATGCCCCAGGTGAACATCGTGAAGAAGACCGAGGTG
SV NWCCCACCGTGCGCAAGGTGCTGAGCATGCCCCAGGTGAACATCGTGAAGAAGACCGAGGTG
SYXSRNCCCACCGTGCGCAAGGTGCTGAGCATGCCCCAGGTGAACATCGTGAAGAAGACCGAGGTG

EXIONNC AGACCGGCGGCTTCAGCAAGGAGAGCATCCTGCCCAAGCGCAACAGCGACAAGCTGATC
EIONNCAGACCGGCGGCTTCAGCAAGGAGAGCATCCTGCCCAAGCGCAACAGCGACAAGCTGATC
3301 CAGECCGGCGGCTTCAGCAAGGAGAGCATECTGCCCAAGCGCAACAGCGACAAGCTGATC
SO C A GACCGGCGGCTTCAGCAAGGAGAGCATCCTGCCCAAGCGCAACAGCGACAAGCTGATC
SR C A GACCGGCGGCTTCAGCAAGGAGAGCATCCTGCCCAAGCGCAACAGCGACAAGCTGATC
CIONANC AGACCGGCGGCTTCAGCAAGGAGAGCATCCTGCCCAAGCGCAACAGCGACAAGCTGATC
CIONANC AGACCGGCGGCTTCAGCAAGGAGAGCATCCTGCCCAAGCGCAACAGCGACAAGCTGATC
SR C AGACCGGCGGCTTCAGCAAGGAGAGCATCCTGCCCAAGCGCAACAGCGACAAGCTGATC
SO C A GACCGGCGGCTTCAGCAAGGAGAGCATCCTGCCCAAGCGCAACAGCGACAAGCTGATC

3361
3361
3361
3361
3361
3361
3361
3361
3361

GCCCGCAAGAAGGACTGGGACCCCAAGAAGTACGGCGGCTTCGACAGCCCCACCGTGGLC
GCCCGCAAGAAGGACTGGGACCCCAAGAAGTACGGCGGCTTCGACAGCCCCACCGTGGLC
GCCCGCAAGAAGGACTGGGAQCCCAAGAAGTACGGCGGCTTCGACAGCCCCACCGTGGCC
GCCCGCAAGAAGGACTGGGACCCCAAGAAGTACGGCGGCTTCGACAGCCCCACCGTGGLC
GCCCGCAAGAAGGACTGGGACCCCAAGAAGTACGGCGGCTTCGACAGCCCCACCGTGGLC
GCCCGCAAGAAGGACTGGGACCCCAAGAAGTACGGCGGCTTCGACAGCCCCACCGTGGLC
GCCCGCAAGAAGGACTGGGACCCCAAGAAGTACGGCGGCTTCGACAGCCCCACCGTGGLC
GCCCGCAAGAAGGACTGGGACCCCAAGAAGTACGGCGGCTTCGACAGCCCCACCGTGGCC
GCCCGCAAGAAGGACTGGGACCCCAAGAAGTACGGCGGCTTCGACAGCCCCACCGTGGC(C

3421
3421
3421
3421
3421
3421
3421
3421
3421

TACAGCGTGCTGGTGGTGGCCAAGGTGGAGAAGGGCAAGAGCAAGAAGCTGAAGAGCGTG
TACAGCGTGCTGGTGGTGGCCAAGGTGGAGAAGGGCAAGAGCAAGAAGCTGAAGAGCGTG
TACAGCGTGCTGGTGGTGGCCAAGGTGGAGAAGGGCAAGAGCAAGAAGCTGAAGAGCGTG
TACAGCGTGCTGGTGGTGGCCAAGGTGGAGAAGGGCAAGAGCAAGAAGCTGAAGAGCGTG
TACAGCGTGCTGGTGGTGGCCAAGGTGGAGAAGGGCAAGAGCAAGAAGCTGAAGAGCGTG
TACAGCGTGCTGGTGGTGGCCAAGGTGGAGAAGGGCAAGAGCAAGAAGCTGAAGAGCGTG
TACAGCGTGCTGGTGGTGGCCAAGGTGGAGAAGGGCAAGAGCAAGAAGCTGAAGAGCGTG
TACAGCGTGCTGGTGGTGGCCAAGGTGGAGAAGGGCAAGAGCAAGAAGCTGAAGAGCGTG
TACAGCGTGCTGGTGGTGGCCAAGGTGGAGAAGGGCAAGAGCAAGAAGCTGAAGAGCGTG

SN\ \GGAGCTGCTGGGCATCACCATCATGGAGCGCAGCAGCTTCGAGAAGAACCCCATCGAC
SN\ \GGAGCTGCTGGGCATCACCATCATGGAGCGCAGCAGCTTCGAGAAGAACCCCATCGAC
SN\ \GGAGCTGCTGGGCATCACCATCATGGAGCGCAGCAGCTTCGAGAAGAACCCCATCGAC
SN\ GGAGCTGCTGGGCATCACCATCATGGAGCGCAGCAGCTTCGAGAAGAACCCCATCGAC
S/ NN\ "\ GGAGCTGCTGGGCATCACCATCATGGAGCGCAGCAGCTTCGAGAAGAACCCCATCGAC
SN\ N\ GGAGCTGCTGGGCATCACCATCATGGAGCGCAGCAGCTTCGAGAAGAACCCCATCGAC
SN\ \GGAGCTGCTGGGCATCACCATCATGGAGCGCAGCAGCTTCGAGAAGAACCCCATCGAC
SN\ \GGAGCTGCTGGGCATCACCATCATGGAGCGCAGCAGCTTCGAGAAGAACCCCATCGAC
CY NN "\ GGAGCTGCTGGGCATCACCATCATGGAGCGCAGCAGCTTCGAGAAGAACCCCATCGAC

ERYNNTTCCTGGAGGCCAAGGGCTACAAGGAGGTGAAGAAGGACCTGATCATCAAGCTGCCCAAG
ST TCCTGGAGGCCAAGGGCTACAAGGAGGTGAAGAAGGACCTGATCATCAAGCTGCCCAAG
CRY/ ST TCCTGGAGGCCAAGGGCTACAAGGAGGTGAAGAAGGACCTGATCATCAAGCTGCCCAAG
CRY/SINT TCCTGGAGGCCAAGGGCTACAAGGAGGTGAAGAAGGACCTGATCATCAAGCTGCCCAAG
ERYNNT TCCTGGAGGCCAAGGGCTACAAGGAGGTGAAGAAGGACCTGATCATCAAGCTGCCCAAG
ERYNNTTCCTGGAGGCCAAGGGCTACAAGGAGGTGAAGAAGGACCTGATCATCAAGCTGCCCAAG
CRY/ ST TCCTGGAGGCCAAGGGCTACAAGGAGGTGAAGAAGGACCTGATCATCAAGCTGCCCAAG
CRYAMNT TCCTGGAGGCCAAGGGCTACAAGGAGGTGAAGAAGGACCTGATCATCAAGCTGCCCAAG
CRYAMNT TCCTGGAGGCCAAGGGCTACAAGGAGGTGAAGAAGGACCTGATCATCAAGCTGCCCAAG




Clone-1 3601
Clone-2 3601
Clone-3 3601
WT-Cas9 3601
eSpCas?9 3601
Cas9-HF1 3601
evo-Cas9 3601
Hypa-Cas9 3601
xCas9-3.7 3601

Clone-1 3661
Clone-2 3661
Clone-3 3661
WT-Cas9 3661
eSpCas?9 3661
Cas9-HF1 3661
evo-Cas9 3661
Hypa-Cas9 3661
xCas9-3.7 3661

Clone-1 3721
Clone-2 3721
Clone-3 3721
WT-Cas9 3721
eSpCasH 3721
Cas9-HF1 3721
evo-Cas9 3721
Hypa-Cas9 3721
xCas9-3.7 3721

Clone-1 3781
Clone-2 3781
Clone-3 3781
WT-Cas9 3781
eSpCas?9 3781
Cas9-HF1 3781
evo-Cas9 3781
Hypa-Cas9 3781
xCas9-3.7 3781

Clone-1 3841
Clone-2 3841
Clone-3 3841
WT-Cas9 3841
eSpCas9 3841
Cas9-HF1 3841
evo-Cas9 3841
Hypa-Cas9 3841
xCas9-3.7 3841

Clone-1 3901
Clone-2 3901
Clone-3 3901
WT-Cas9 3901
eSpCas?9 3901
Cas9-HF1 3901
evo-Cas9 3901
Hypa-Cas9 3901
xCas9-3.7 3901

TACAGCCTGTTCGAGCTGGAGAACGGCCGCAAGCGCATGCTGGCCAGCGCCGGCGAGCTG
TACAGCCTGTTCGAGCTGGAGAACGGCCGCAAGCGCATGCTGGCCAGCGCCGGCGAGCTG
TACAGCCTGTTCGAGCTGGAGAACGGCCGCAAGCGCATGCTGGCCAGCGCCGGCGAGLCTG
TACAGCCTGTTCGAGCTGGAGAACGGCCGCAAGCGCATGCTGGCCAGCGCCGGCGAGCTG
TACAGCCTGTTCGAGCTGGAGAACGGCCGCAAGCGCATGCTGGCCAGCGCCGGCGAGCTG
TACAGCCTGTTCGAGCTGGAGAACGGCCGCAAGCGCATGCTGGCCAGCGCCGGCGAGCTG
TACAGCCTGTTCGAGCTGGAGAACGGCCGCAAGCGCATGCTGGCCAGCGCCGGCGAGCTG
TACAGCCTGTTCGAGCTGGAGAACGGCCGCAAGCGCATGCTGGCCAGCGCCGGCGAGCTG
TACAGCCTGTTCGAGCTGGAGAACGGCCGCAAGCGCATGCTGGCCAGCGCCGGCGIGCTG

CAGAAGGGCAACGAGCTGGCCCTGCCCAGCAAGTACGTGAACTTCCTGTACCTGGCCAGC
CAGAAGGGCAACGAGCTGGCCCTGCCCAGCAAGTACGTGAACTTCCTGTACCTGGCCAGC
CAGAAGGGCAACGAGCTGGCCCTGCCCAGCAAGTACGTGAACTTCCTGTACCTGGCCAGC
CAGAAGGGCAACGAGCTGGCCCTGCCCAGCAAGTACGTGAACTTCCTGTACCTGGCCAGC
CAGAAGGGCAACGAGCTGGCCCTGCCCAGCAAGTACGTGAACTTCCTGTACCTGGCCAGC
CAGAAGGGCAACGAGCTGGCCCTGCCCAGCAAGTACGTGAACTTCCTGTACCTGGCCAGC
CAGAAGGGCAACGAGCTGGCCCTGCCCAGCAAGTACGTGAACTTCCTGTACCTGGCCAGC
CAGAAGGGCAACGAGCTGGCCCTGCCCAGCAAGTACGTGAACTTCCTGTACCTGGCCAGC
CAGAAGGGCAACGAGCTGGCCCTGCCCAGCAAGTACGTGAACTTCCTGTACCTGGCCAGC

CACTACGAGAAGCTGAAGGGCAGCCCCGAGGACAACGAGCAGAAGCAGCTGTTCGTGGAG
CACTACGAGAAGCTGAAGGGCAGCCCCGAGGACAACGAGCAGAAGCAGCTGTTCGTGGAG
CACTACGAGAAGCTGAAGGGCAGCCCCGAGGACAACGAGCAGAAGCAGCTGTTCGTGGAG

CACTACGAGAAGCTGAAGGGCAGCCCCGAGGACAACGAGCAGAAGCAGCTGTTCGTGGAG
CACTACGAGAAGCTGAAGGGCAGCCCCGAGGACAACGAGCAGAAGCAGCTGTTCGTGGAG
CACTACGAGAAGCTGAAGGGCAGCCCCGAGGACAACGAGCAGAAGCAGCTGTTCGTGGAG
CACTACGAGAAGCTGAAGGGCAGCCCCGAGGACAACGAGCAGAAGCAGCTGTTCGTGGAG
CACTACGAGAAGCTGAAGGGCAGCCCCGAGGACAACGAGCAGAAGCAGCTGTTCGTGGAG
CACTACGAGAAGCTGAAGGGCAGCCCCGAGGACAACGAGCAGAAGCAGCTGTTCGTGGAG

CAGCACAAGCACTACCTGGACGAGATCATCGAGCAGATCAGCGAGTTCAGCAAGCGCGTG
CAGCACAAGCACTACCTGGACGAGATCATCGAGCAGATCAGCGAGTTCAGCAAGCGCGTG
CAGCACAAGCACTACCTGGACGAGATCATCGAGCAGATCAGCGAGTTCAGCAAGCGCGTG
CAGCACAAGCACTACCTGGACGAGATCATCGAGCAGATCAGCGAGTTCAGCAAGCGCGTG
CAGCACAAGCACTACCTGGACGAGATCATCGAGCAGATCAGCGAGTTCAGCAAGCGCGTG
CAGCACAAGCACTACCTGGACGAGATCATCGAGCAGATCAGCGAGTTCAGCAAGCGCGTG
CAGCACAAGCACTACCTGGACGAGATCATCGAGCAGATCAGCGAGTTCAGCAAGCGCGTG
CAGCACAAGCACTACCTGGACGAGATCATCGAGCAGATCAGCGAGTTCAGCAAGCGCGTG
CAGCACAAGCACTACCTGGACGAGATCATCGAGCAGATCAGCGAGTTCAGCAAGCGCGTG

ATCCTGGCCGACGCCAACCTGGACAAGGTGCTGAGCGCCTACAACAAGCACCGCGACAAG
ATCCTGGCCGACGCCAACCTGGACAAGGTGCTGAGCGCCTACAACAAGCACCGCGACAAG
ATCCTGGCCGACGCCAACCTGGACAAGGTGCTGAGCGCCTACAACAAGCACCGCGACAAG
ATCCTGGCCGACGCCAACCTGGACAAGGTGCTGAGCGCCTACAACAAGCACCGCGACAAG
ATCCTGGCCGACGCCAACCTGGACAAGGTGCTGAGCGCCTACAACAAGCACCGCGACAAG

ATCCTGGCCGACGCCAACCTGGACAAGGTGCTGAGCGCCTACAACAAGCACCGCGACAAG
ATCCTGGCCGACGCCAACCTGGACAAGGTGCTGAGCGCCTACAACAAGCACCGCGACAAG
ATCCTGGCCGACGCCAACCTGGACAAGGTGCTGAGCGCCTACAACAAGCACCGCGACAAG
ATCCTGGCCGACGCCAACCTGGACAAGGTGCTGAGCGCCTACAACAAGCACCGCGACAAG

CCCATCCGCGAGCAGGCCGAGAACATCATCCACCTGTTCACCCTGACCAACCTGGGCGCC
CCCATCCGCGAGCAGGCCGAGAACATCATCCACCTGTTCACCCTGACCAACCTGGGCGCC
CCCATCCGCGAGCAGGCCGAGAACATCATCCACCTGTTCACCCTGACCAACCTGGGCGCC
CCCATCCGCGAGCAGGCCGAGAACATCATCCACCTGTTCACCCTGACCAACCTGGGCGCC
CCCATCCGCGAGCAGGCCGAGAACATCATCCACCTGTTCACCCTGACCAACCTGGGCGCC
CCCATCCGCGAGCAGGCCGAGAACATCATCCACCTGTTCACCCTGACCAACCTGGGCGCC
CCCATCCGCGAGCAGGCCGAGAACATCATCCACCTGTTCACCCTGACCAACCTGGGCGCC

CCCATCCGCGAGCAGGCCGAGAACATCATCCACCTGTTCACCCTGACCAACCTGGGCGCC

CCCATCCGCGAGCAGGCCGAGAACATCATCCACCTGTTCACCCTGACCAACCTGGGCGCC



Clone-1 SEINMCCCGCCGCCTTCAAGTACTTCGACACCACCATCGACCGCAAGCGCTACACCAGCACCAAG
Clone-2 CEINMNCCCGCCGCCTTCAAGTACTTCGACACCACCATCGACCGCAAGCGCTACACCAGCACCAAG
Clone-3 SEINMCCCGCCGCCTTCAAGTACTTCGACACCACCATCGACCGCAAGCGCTACACCAGCACCAAG
WT-Cas9 SEINMCCCGCCGCCTTCAAGTACTTCGACACCACCATCGACCGCAAGCGCTACACCAGCACCAAG
eSpCas?9 SEINMNCCCGCCGCCTTCAAGTACTTCGACACCACCATCGACCGCAAGCGCTACACCAGCACCAAG
OEYI R =N NCIPI WAl C CCGCCGCCTTCAAGTACTTCGACACCACCATCGACCGCAAGCGCTACACCAGCACCAAG
AL E I ANCICI NIl C CCGCCGCCTTCAAGTACTTCGACACCACCATCGACCGCAAGCGCTACACCAGCACCAAG
130% S EIOE T MICIPININ C CCGCCGCCTTCAAGTACTTCGACACCACCATCGACCGCAAGCGCTACACCAGCACCAAG
S{OEE LIV ENCII NI C CCGCCGCCTTCAAGTACTTCGACACCACCATCGACCGCAAGCGCTACACCAGCACCAAG

Clone-1 AN CAGGTGCTGGACGCCACCCTGATCCACCAGAGCATCACCGGTCTGTACGAGACCCGCATC
Clone-2 AN CAGGTGCTGGACGCCACCCTGATCCACCAGAGCATCACCGGTCTGTACGAGACCCGCATC
Clone-3 VAR CAGGTGCTGGACGCCACCCTGATCCACCAGAGCATCACCGGTCTGTACGAGACCCGCATC
WT-Cas9 VAR CAGGTGCTGGACGCCACCCTGATCCACCAGAGCATCACCGGTCTGTACGAGACCCGCATC
eSpCas?9 VAR CAGGTGCTGGACGCCACCCTGATCCACCAGAGCATCACCGGTCTGTACGAGACCCGCATC
Ol -1 Y VPN G\ GCTGCTGGACGCCACCCTGATCCACCAGAGCATCACCGGTCTGTACGAGACCCGCATC
AL E- I AR Y VN G\ GCTGCTGGACGCCACCCTGATCCACCAGAGCATCACCGGTCTGTACGAGACCCGCATC
1Z0% S EEOL T I AW EN G A GGTGCTGGACGCCACCCTGATCCACCAGAGCATCACCGGTCTGTACGAGACCCGCATC
S{OEE R LICI N N0 EIN G A GGTGCTGGACGCCACCCTGATCCACCAGAGCATCACCGGTCTGTACGAGACCCGCATC

Clone-1 AN CACCTGAGCCAGCTGGGCGGCGACGGCGGCTCCGGACCTCCAAAGAAAAAGAGAAAAGTA)
Clone-2 CA NN A CCTGAGCCAGCTGGGCGGCGACGGCGGCTCCGGACCTCCAAAGAAAAAGAGAAAAGTA)
Clone-3 CA NN A CCTGAGCCAGCTGGGCGGCGACGGCGGCTCCGGACCTCCAAAGAAAAAGAGAAAAGTA)
WT-Cas9 LA NIN CACCTGAGCCAGCTGGGCGGCGACGGCGGCTCCGGACCTCCAAAGAAAAAGAGAAAAGTA
eSpCas?9 AN CACCTGAGCCAGCTGGGCGGCGACGGCGGCTCCGGACCTCCAAAGAAAAAGAGAAAAGTA)
OET-R R >IN R O Nl G\ CCTGAGCCAGCTGGGCGGCGACGGCGGCTCCGGACCTCCAAAGAAAAAGAGAAAAGTA]
ALEIOE YL IR YR Nl 5 /. CCTGAGCCAGCTGGGCGGCGACGGCGGCTCCGGACCTCCAAAGAAAAAGAGAAAAGTA
1209 S RIOL Y- I A RSNl G\ CCTGAGCCAGCTGGGCGGCGACGGCGGCTCCGGACCTCCAAAGAAAAAGAGAAAAGTA
b (O F- I RIC IR YO NIll G \CCTGAGCCAGCTGGGCGGCGACGGCGGCTCCGGACCTCCAAAGAAAAAGAGAAAAGTA

Clone-1 4141
Clone-2 4141
Clone-3 4141
WT-Cas9 4141
eSpCas?9 4141
Cas9-HF1 4141
evo-Cas9 4141
Hypa-Cas9 4141
xCas9-3.7 4141

TACCCCTACGACGTGCCCGACTACGCC
TACCCCTACGACGTGCCCGACTACGCC
TACCCCTACGACGTGCCCGACTACGCC
TACCCCTACGACGTGCCCGACTACGCC
TACCCCTACGACGTGCCCGACTACGCC
TACCCCTACGACGTGCCCGACTACGCC
TACCCCTACGACGTGCCCGACTACGCC
TACCCCTACGACGTGCCCGACTACGCC
TACCCCTACGACGTGCCCGACTACGCC




