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FIG 62

His-AsCpf1-sNLS-sNLS H800A amino acid sequence (SEQ ID NO:1032)

MGHHHHHHGSTQFEGFTNLYQVSKTLRFELIPQGKTLKHIQEQGFIEEDK ARNDHYKELKPIIDRIYKTYAD
QCLQLVQLDWENLSAAIDSYRKEKTEETRNALIEEQATYRNAIHDYFIGRTDNLTD AINKRHAETYK GLFKA
ELFNGKVLKQLGTVTTTEHENALLRSFDKFTTYFSGFYENRKNVFSAEDISTAIPHRIVQDNFPKFKENCHIF
TRLITAVPSLREHFENVKKAIGIFVSTSIEEVFSFPFYNQLLTQTQIDLYNQLLGGISREAGTEKIKGLNEVLNL
AIQKNDETAHITASLPHRFIPLFKQILSDRNTLSFILEEFKSDEEVIQSFCKYKTLLRNENVLETAEALFNELNSI
DLTHIFISHKKLETISSALCDHWDTLRNALYERRISELTGKITKSAKEKVQRSLKHEDINLQEIISAAGKELSE
AFKQKTSEILSHAHAALDQPLPTTLKKQEEKEILKSQLDSLLGLYHLLDWFAVDESNEVDPEFSARLTGIKL
EMEPSLSFYNKARNYATKKPYSVEKFKLNFOMPTLASGWDVNKEKNNGAILFVKNGLY YLGIMPKQKGR
YKALSFEPTEKTSEGFDKMYYDYFPDAAKMIPKCSTQLKAVTAHFQTHTTPILLSNNFIEPLEITKEIYDLNN
PEKEPKKFQTAYAKKTGDQKGYREALCKWIDFTRDFLSKYTKTTSIDLSSLRPSSQYKDLGEYYAELNPLL
YHISFQRIAEKEIMDAVETGKLYLFQIYNKDFAKGHHGKPNLHTLYWTGLFSPENLAKTSIKLNGQAELFYR
PKSRMKRMAARLGEKMLNKKLKDQKTPIPDTLYQELYDY VNHRLSHDLSDEARALLPNVITKEVSHEIIKD
RRFTSDKFFFHVPITLNYQAANSPSKFNQRVNAYLKEHPETPIIGIDRGERNLIYITVIDSTGKILEQRSLNTIQ
QFDYQKKLDNREKERVAARQAWSVVGTIKDLKQGYLSQVIHEIVDLMIHYQAVVVLENLNFGFKSKRTGI
AEKAVYQQFEKMLIDKLNCLVLKDYPAEKVGGVLNPYQLTDQFTSFAKMGTQSGFLFYVPAPYTSKIDPL
TGFVDPFVWKTIKNHESRKHFLEGFDFLHYDVKTGDFILHFKMNRNLSFQRGLPGFMPAWDIVFEKNETQF
DAKGTPFIAGKRIVPVIENHRFTGRYRDLYPANELIALLEEK GIVFRDGSNILPKLLENDDSHAIDTMVALIRS
VLOMRNSNAATGEDYINSPVRDLNGVCFDSRFONPEWPMDADANGAYHIALKGQLLLNHLKESKDLKLQ
NGISNQDWLAYIQELRNGSPKKKRKVGSPKKKRKY

His-AsCpf1-sNLS-sNLS H800A nucleotide sequence (SEQ ID NO:1110)

ATGGGCCATCATCATCACCATCACGGTAGCACCCAGTTTGAAGGCTTTACCAATCTGTATCAGGTTAGC
AAAACCCTGCGTTTTGAACTGATTCCGCAGGGTAAAACCCTGAAACATATTCAAGAACAGGGCTTCAT
CGAAGAGGATAAAGCACGTAACGATCACTACAAAGAACTGAAACCGATTATCGACCGCATCTATAAA
ACGTACGCAGATCAGTGTCTGCAGCTGGTTCAGCTGGATTGGGAAAATCTGAGCGCAGCAATTGATAG
TTATCGCAAAGAGAAAACCGAAGAAACCCGTAATGCACTGATTGAAGAACAGGCAACCTATCGTAAT
GCCATCCATGATTATTTCATTGGTCGTACCGATAATCTGACCGATGCAATTAACAAACGTCACGCCGA
AATCTATAAAGGCCTGTTTAAAGCCGAACTGTTTAATGGCAAAGTTCTGAAACAGCTGGGCACCGTTA
CCACCACCGAACATGAAAATGCACTGCTGCGTAGCTTTGATAAATTCACCACCTATTTCAGCGGCTTTT
ATGAGAATCGCAAAAACGTGTTTAGCGCAGAAGATATTAGCACCGCAATTCCGCATCGTATTGTGCAG
GATAATTTCCCGAAATTCAAAGAGAACTGCCACATTTTTACCCGTCTGATTACCGCAGTTCCGAGCCTG
CGTGAACATTTTGAAAACGTTAAAAAAGCCATCGGCATCTTTGTTAGCACCAGCATTGAAGAAGTTTT
TAGCTTCCCGTTTTACAATCAGCTGCTGACCCAGACACAGATTGATCTGTATAACCAGCTGTTAGGTGG
TATTAGCCGTGAAGCAGGCACCGAAAAAATCAAAGGTCTGAATGAAGTGCTGAATCTGGCCATTCAG
AAAAATGATGAAACCGCACATATTATTGCAAGCCTGCCGCATCGTTTTATTCCGCTGTTTAAGCAGATT
CTGAGCGATCGTAATACCCTGAGCTTTATTCTGGAAGAATTCAAATCCGATGAAGAGGTGATTCAGAG
CTTCTGCAAATACAAAACGCTGCTGCGCAATGAAAATGTTCTGGAAACTGCCGAAGCACTGTTTAACG
AACTGAATAGCATTGATCTGACCCACATCTTTATCAGCCACAAAAAACTGGAAACCATTTCAAGCGCA
CTGTGTGATCATTGGGATACCCTGCGTAATGCCCTGTATGAACGTCGTATTAGCGAACTGACCGGTAA
AATTACCAAAAGCGCGAAAGAAAAAGTTCAGCGCAGTCTGAAACATGAGGATATTAATCTGCAAGAG
ATTATTAGCGCAGCCGGTAAAGAACTGTCAGAAGCATTTAAACAGAAAACCAGCGAAATTCTGAGCC
ATGCACATGCAGCACTGGATCAGCCGCTGCCGACCACACTGAAAAAACAAGAAGAAAAAGAGATCCT
GAAAAGCCAGCTGGATAGCCTGCTGGGTCTGTATCATCTGCTGGACTGGTTTGCAGTTGATGAAAGCA
ATGAAGTTGATCCGGAATTTAGCGCACGTCTGACCGGCATTAAGCTGGAAATGGAACCGAGCCTGAGT
TTTTACAATAAAGCCCGTAATTATGCCACCAAAAAACCGTATAGCGTGGAAAAATTCAAGCTGAACTT
CCAGATGCCGACACTGGCAAGCGGTTGGGATGTTAATAAAGAAAAGAACAATGGTGCCATCCTGTTCG
TGAAAAATGGCCTGTATTATCTGGGTATCATGCCGAAACAGAAAGGTCGTTATAAAGCACTGAGCTTT
GAACCGACAGAAAAAACCAGTGAAGGCTTCGATAAAATGTACTATGATTACTTTCCGGACGCAGCCA
AAATGATTCCGAAATGCAGCACCCAGCTGAAAGCAGTTACCGCACATTTTCAGACCCATACCACACCG
ATTCTGCTGAGCAATAACTTTATTGAACCGCTGGAAATCACCAAAGAGATCTACGATCTGAATAACCC
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GGAAAAAGAGCCGAAAAAGTTTCAGACCGCCTATGCAAAAAAAACCGGTGATCAGAAAGGTTATCGT
GAAGCGCTGTGTAAATGGATTGATTTCACCCGTGATTTTCTGAGCAAATACACCAAAACCACCAGTAT
CGATCTGAGCAGCCTGCGTCCGAGCAGCCAGTATAAAGATCTGGGCGAATATTATGCAGAACTGAATC
CGCTGCTGTATCATATTAGCTTTCAGCGTATTGCCGAGAAAGAAATAATGGATGCAGTTGAAACCGGT
AAGCTGTACCTGTTCCAGATTTATAACAAAGACTTTGCCAAAGGCCATCATGGTAAACCGAATCTGCA
TACCCTGTATTGGACCGGTCTGTTTAGCCCTGAAAATCTGGCAAAAACCAGCATTAAACTGAATGGTC
AGGCGGAACTGTTTTATCGTCCGAAAAGCCGTATGAAACGTATGGCAGCACGTCTGGGTGAAAAAATG
CTGAATAAAAAGCTGAAGGATCAGAAAACCCCGATTCCGGATACACTGTATCAAGAGCTGTATGATTA
TGTGAATCATCGTCTGAGTCATGATCTGAGTGATGAAGCACGTGCCCTGCTGCCGAATGTTATTACCAA
AGAAGTTAGCCACGAGATCATTAAAGATCGTCGTTTTACCAGCGACAAGTTTTTTTTCCATGTTCCGAT
TACGCTGAATTATCAGGCAGCAAATAGCCCGAGCAAATTTAACCAGCGTGTGAATGCATATCTGAAAG
AACATCCGGAAACACCGATTATTGGTATTGATCGTGGTGAACGCAACCTGATTTATATCACCGTTATTG
ATAGCACCGGCAAGATCCTGGAACAGCGTAGCCTGAATACCATTCAGCAGTTTGATTATCAGAAAAAG
CTGGACAACCGTGAAAAAGAACGTGTTGCAGCCCGTCAGGCATGGTCAGTTGTTGGTACAATTAAAGA
CCTGAAACAGGGTTATCTGAGCCAGGTTATTCATGAAATTGTGGATCTGATGATTCATTACCAGGCAG
TTGTTGTGCTGGAAAACCTGAATTTTGGCTTTAAAAGCAAACGTACCGGCATTGCGGAAAAAGCAGTT
TATCAGCAGTTCGAAAAGATGCTGATCGATAAACTGAACTGTCTGGTGCTGAAAGATTATCCGGCTGA
AAAAGTTGGCGGTGTTCTGAATCCGTATCAGCTGACCGATCAGTTTACCAGCTTTGCAAAAATGGGCA
CCCAGAGCGGATTTCTGTTTTATGTTCCGGCACCGTATACGAGCAAAATTGATCCGCTGACCGGTTTTG
TTGATCCGTTTGTTTGGAAAACCATCAAAAACCATGAAAGCCGCAAACATTTTCTGGAAGGTTTTGATT
TCCTGCATTACGACGTTAAGACCGGTGATTTTATTCTGCACTTTAAGATGAATCGGAACCTGTCATTTC
AGCGTGGTCTGCCTGGTTTTATGCCTGCATGGGATATTGTGTTTGAGAAAAACGAAACACAGTTCGAT
GCAAAAGGCACCCCGTTTATTGCAGGTAAACGTATTGTTCCGGTGATTGAAAATCATCGTTTCACCGGT
CGTTATCGCGATCTGTATCCGGCAAATGAACTGATCGCACTGCTGGAAGAGAAAGGTATTGTTTTTCGT
GATGGCTCAAACATTCTGCCGAAACTGTTAGAGAATGATGATAGCCATGCCATTGATACCATGGTTGC
CCTGATTCGTAGCGTTCTGCAGATGCGTAATAGCAATGCAGCAACCGGTGAAGATTACATTAATAGTC
CGGTTCGTGATCTGAATGGTGTTTGTTTTGATAGCCGTTTTCAGAATCCGGAATGGCCGATGGATGCGG
ATGCAAATGGTGCATATCATATTGCACTGAAAGGACAGCTGCTGCTGAACCACCTGAAAGAAAGTAA
AGATTTGAAGCTGCAGAATGGCATTAGCAATCAGGATTGGCTGGCATATATCCAAGAACTGCGTAACG
GTTCTCCTAAGAAAAAGCGCAAAGTTGGCAGTCCGAAGAAGAAACGTAAGGTT

Cpfl-1 amino acid sequence (SEQ ID NO:1094)

MTQFEGFTNLYQVSKTLRFELIPQGK TLKHIQEQGFIEEDK ARNDHYKELKPIIDRIYKTY ADQCLQLVQLD
WENLSAAIDSYRKEKTEETRNALIEEQATYRNAIHDYFIGRTDNLTDAINKRHAEIYK GLFK AELFNGK VLK
QLGTVTTTEHENALLRSFDKFTTYFSGFYENRKNVFSAEDISTAIPHRIVQDNFPKFKENCHIFTRLITAVPSL
REHFENVKKAIGIFVSTSIEEVFSFPFYNQLLTQTQIDLYNQLLGGISREAGTEKIK GLNEVLNLAIQKNDETA
HIIASLPHRFIPLFKQILSDRNTLSFILEEFK SDEEVIQSFCK YK TLLRNENVLETAEALFNELNSIDLTHIFISHK
KLETISSALCDHWDTLRNALYERRISELTGKITKSAKEK VQRSLKHEDINLQEIISAAGKELSEAFKQKTSEIL
SHAHAALDQPLPTTLKKQEEKEILKSQLDSLLGLYHLLDWFAVDESNEVDPEFSARLTGIKLEMEPSLSFYN
KARNY ATKKPY SVEKFKLNFQRPTLASGWDVNKEKNNGAILFVKNGLYYLGIMPKQKGRYKALSFEPTEK
TSEGFDKMYYDYFPDAAKMIPKCSTQLK AVTAHFQTHTTPILLSNNFIEPLEITKEIYDLNNPEKEPKKFQTA
YAKKTGDQKGYREALCKWIDFTRDFLSKYTKTTSIDLSSLRPSSQYKDLGEYY AELNPLLYHISFQRIAEKEI
MDAVETGKLYLFQIYNKDFAKGHHGKPNLHTLY WTGLFSPENLAK TSIKLNGQAELFYRPKSRMKRMAH
RLGEKMLNKKLKDQKTPIPDTLYQELYDY VNHRLSHDLSDEARALLPNVITKEVSHEIIKDRRFTSDKFLFH
VPITLNYQAANSPSKFNQRVNAYLKEHPETPIIGIDRGERNLIYITVIDSTGKILEQRSLNTIQQFDYQKKLDN
REKERVAARQAWSVVGTIKDLKQGYLSQVIHEIVDLMIHYQAVVVLENLNFGFKSKRTGIAEKAVYQQFE
KMLIDKLNCLVLKDYPAEKVGGVLNPYQLTDQFTSFAKMGTQSGFLFYVPAPYTSKIDPLTGFVDPFVWK
TIKNHESRKHFLEGFDFLHYDVK TGDFILHFKMNRNL SFQR GLPGFMPAWDIVFEKNETQFDAK GTPFIAG
KRIVPVIENHRFTGRYRDLYPANELIALLEEK GIVFRDGSNILPKLLENDDSHAIDTMVALIRSVLQMRNSNA
ATGEDYINSPVRDLNGVCFDSRFQNPEWPMDADANGA YHIALKGQLLLNHLKESKDLKLQNGISNQDWL
AYIQELRNGRSSDDEATADSQHAAPPKKKRKVGGSGGSGGSGGSGGSGGSGGSGGSLEHHHHHH

Cpfl1-1 nucleotide sequence (SEQ ID NO:1111)
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ATGACCCAGTTTGAAGGTTTCACCAATCTGTATCAGGTTAGCAAAACCCTGCGTTTTGAACTGATTCCG
CAGGGTAAAACCCTGAAACATATTCAAGAACAGGGCTTCATCGAAGAGGATAAAGCACGTAACGATC
ACTACAAAGAACTGAAACCGATTATCGACCGCATCTATAAAACCTATGCAGATCAGTGTCTGCAGCTG
GTTCAGCTGGATTGGGAAAATCTGAGCGCAGCAATTGATAGTTATCGCAAAGAAAAAACCGAAGAAA
CCCGTAATGCACTGATTGAAGAACAGGCAACCTATCGTAATGCCATCCATGATTATTTCATTGGTCGTA
CCGATAATCTGACCGATGCAATTAACAAACGTCACGCCGAAATCTATAAAGGCCTGTTTAAAGCCGAA
CTGTTTAATGGCAAAGTTCTGAAACAGCTGGGCACCGTTACCACCACCGAACATGAAAATGCACTGCT
GCGTAGCTTTGATAAATTCACCACCTATTTCAGCGGCTTTTATGAGAATCGCAAAAACGTGTTTAGCGC
AGAAGATATTAGCACCGCAATTCCGCATCGTATTGTGCAGGATAATTTCCCGAAATTCAAAGAGAACT
GCCACATTTTTACCCGTCTGATTACCGCAGTTCCGAGCCTGCGTGAACATTTTGAAAACGTTAAAAAAG
CCATCGGCATCTTTGTTAGCACCAGCATTGAAGAAGTTTTTAGCTTCCCGTTTTACAATCAGCTGCTGA
CCCAGACCCAGATTGATCTGTATAACCAACTGCTGGGTGGTATTAGCCGTGAAGCAGGCACCGAAAAA
ATCAAAGGTCTGAATGAAGTGCTGAATCTGGCCATTCAGAAAAATGATGAAACCGCACATATTATTGC
AAGCCTGCCGCATCGTTTTATTCCGCTGTTCAAACAAATTCTGAGCGATCGTAATACCCTGAGCTTTAT
TCTGGAAGAATTCAAATCCGATGAAGAGGTGATTCAGAGCTTTTGCAAATACAAAACGCTGCTGCGCA
ATGAAAATGTTCTGGAAACTGCCGAAGCACTGTTTAACGAACTGAATAGCATTGATCTGACCCACATC
TTTATCAGCCACAAAAAACTGGAAACCATTTCAAGCGCACTGTGTGATCATTGGGATACCCTGCGTAA
TGCCCTGTATGAACGTCGTATTAGCGAACTGACCGGTAAAATTACCAAAAGCGCGAAAGAAAAAGTTC
AGCGCAGTCTGAAACATGAGGATATTAATCTGCAAGAGATTATTAGCGCAGCCGGTAAAGAACTGTCA
GAAGCATTTAAACAGAAAACCAGCGAAATTCTGTCACATGCACATGCAGCACTGGATCAGCCGCTGCC
GACCACCCTGAAAAAACAAGAAGAAAAAGAAATCCTGAAAAGCCAGCTGGATAGCCTGCTGGGTCTG
TATCATCTGCTGGACTGGTTTGCAGTTGATGAAAGCAATGAAGTTGATCCGGAATTTAGCGCACGTCT
GACCGGCATTAAACTGGAAATGGAACCGAGCCTGAGCTTTTATAACAAAGCCCGTAATTATGCCACCA
AAAAACCGTATAGCGTCGAAAAATTCAAACTGAACTTTCAGCGTCCGACCCTGGCAAGCGGTTGGGAT
GTTAATAAAGAAAAAAACAACGGTGCCATCCTGTTCGTGAAAAATGGCCTGTATTATCTGGGTATTAT
GCCGAAACAGAAAGGTCGTTATAAAGCGCTGAGCTTTGAACCGACGGAAAAAACCAGTGAAGGTTTT
GATAAAATGTACTACGACTATTTTCCGGATGCAGCCAAAATGATTCCGAAATGTAGCACCCAGCTGAA
AGCAGTTACCGCACATTTTCAGACCCATACCACCCCGATTCTGCTGAGCAATAACTTTATTGAACCGCT
GGAAATCACCAAAGAGATCTACGATCTGAATAACCCGGAAAAAGAGCCGAAAAAATTCCAGACCGCA
TATGCAAAAAAAACCGGTGATCAGAAAGGTTATCGTGAAGCGCTGTGTAAATGGATTGATTTCACCCG
TGATTTTCTGAGCAAATACACCAAAACCACCAGTATCGATCTGAGCAGCCTGCGTCCGAGCAGCCAGT
ATAAAGATCTGGGCGAATATTATGCAGAACTGAATCCGCTGCTGTATCATATTAGCTTTCAGCGTATTG
CCGAGAAAGAAATCATGGACGCAGTTGAAACCGGTAAACTGTACCTGTTCCAGATCTACAATAAAGAT
TTTGCCAAAGGCCATCATGGCAAACCGAATCTGCATACCCTGTATTGGACCGGTCTGTTTAGCCCTGAA
AATCTGGCAAAAACCTCGATTAAACTGAATGGTCAGGCGGAACTGTTTTATCGTCCGAAAAGCCGTAT
GAAACGTATGGCACATCGTCTGGGTGAAAAAATGCTGAACAAAAAACTGAAAGACCAGAAAACCCCG
ATCCCGGATACACTGTATCAAGAACTGTATGATTATGTGAACCATCGTCTGAGCCATGATCTGAGTGA
TGAAGCACGTGCCCTGCTGCCGAATGTTATTACCAAAGAAGTTAGCCACGAGATCATTAAAGATCGTC
GTTTTACCAGCGACAAATTCCTGTTTCATGTGCCGATTACCCTGAATTATCAGGCAGCAAATAGCCCGA
GCAAATTTAACCAGCGTGTTAATGCATATCTGAAAGAACATCCAGAAACGCCGATTATTGGTATTGAT
CGTGGTGAACGTAACCTGATTTATATCACCGTTATTGATAGCACCGGCAAAATCCTGGAACAGCGTAG
CCTGAATACCATTCAGCAGTTTGATTACCAGAAAAAACTGGATAATCGCGAGAAAGAACGTGTTGCAG
CACGTCAGGCATGGTCAGTTGTTGGTACAATTAAAGACCTGAAACAGGGTTATCTGAGCCAGGTTATT
CATGAAATTGTGGATCTGATGATTCACTATCAGGCCGTTGTTGTGCTGGAAAACCTGAATTTTGGCTTT
AAAAGCAAACGTACCGGCATTGCAGAAAAAGCAGTTTATCAGCAGTTCGAGAAAATGCTGATTGACA
AACTGAATTGCCTGGTGCTGAAAGATTATCCGGCTGAAAAAGTTGGTGGTGTTCTGAATCCGTATCAG
CTGACCGATCAGTTTACCAGCTTTGCAAAAATGGGCACCCAGAGCGGATTTCTGTTTTATGTTCCGGCA
CCGTATACGAGCAAAATTGATCCGCTGACCGGTTTTGTTGATCCGTTTGTTTGGAAAACCATCAAAAAC
CATGAAAGCCGCAAACATTTTCTGGAAGGTTTCGATTTTCTGCATTACGACGTTAAAACGGGTGATTTC
ATCCTGCACTTTAAAATGAATCGCAATCTGAGTTTTCAGCGTGGCCTGCCTGGTTTTATGCCTGCATGG
GATATTGTGTTTGAGAAAAACGAAACACAGTTCGATGCAAAAGGCACCCCGTTTATTGCAGGTAAACG
TATTGTTCCGGTGATTGAAAATCATCGTTTCACCGGTCGTTATCGCGATCTGTATCCGGCAAATGAACT
GATCGCACTGCTGGAAGAGAAAGGTATTGTTTTTCGTGATGGCTCAAACATTCTGCCGAAACTGCTGG
AAAATGATGATAGCCATGCAATTGATACCATGGTTGCACTGATTCGTAGCGTTCTGCAGATGCGTAAT
AGCAATGCAGCAACCGGTGAAGATTACATTAATAGTCCGGTTCGTGATCTGAATGGTGTTTGTTTTGAT
AGCCGTTTTCAGAATCCGGAATGGCCGATGGATGCAGATGCAAATGGTGCATATCATATTGCACTGAA
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AGGACAGCTGCTGCTGAACCACCTGAAAGAAAGCAAAGATCTGAAACTGCAAAACGGCATTAGCAAT
CAGGATTGGCTGGCATATATCCAAGAACTGCGTAACGGTCGTAGCAGTGATGATGAAGCAACCGCA
GATAGCCAGCATGCAGCACCGCCTAAAAAGAAACGTAAAGTTGGTGGTAGCGGTGGTTCAGGTGG
TAGTGGCGGTAGTGGTGGCTCAGGGGGTTCTGGTGGCTCTGGTGGTAGCCTCGAGCACCACCACCACC
ACCAC

Cpf1-2 amino acid sequence (SEQ ID NO:1095)

MTQFEGFTNLYQVSKTLRFELIPQGK TLKHIQEQGFIEEDK ARNDHYKELKPIIDRIYKTY ADQCLQLVQLD
WENLSAAIDSYRKEKTEETRNALIEEQATYRNATHDYFIGRTDNLTDAINKRHAETYKGLFK AELFNGK VLK
QLGTVTTTEHENALLRSFDKFTTYFSGFYENRKNVFSAEDISTAIPHRIVQDNFPKFKENCHIFTRLITAVPSL
REHFENVKKAIGIFVSTSIEEVFSFPFYNQLLTQTQIDLYNQLLGGISREAGTEKIKGLNEVLNLAIQKNDETA
HITASLPHRFIPLFKQILSDRNTLSFILEEFK SDEEVIQSFCK YK TLLRNENVLETAEALFNELNSIDLTHIFISHK
KLETISSALCDHWDTLRNALYERRISELTGKITK SAKEK VQRSLKHEDINLQEIISAAGKELSEAFKQKTSEIL
SHAHAALDQPLPTTLKKQEEKEILKSQLDSLLGLYHLLDWFAVDESNEVDPEFSARLTGIKLEMEPSLSFYN
KARNY ATKKPY SVEKFKLNFQMPTLASGWDVNKEKNNGAILFVKNGLYYLGIMPKQKGRYKALSFEPTE
KTSEGFDKMY YDYFPDAAKMIPKCSTQLK AVTAHFQTHTTPILLSNNFIEPLEITKEIYDLNNPEKEPKKFQT
AYAKKTGDQKGYREALCKWIDFTRDFLSKYTKTTSIDLSSLRPSSQYKDLGEYYAELNPLLYHISFQRIAEK
EIMDAVETGKLYLFQIYNKDFAKGHHGKPNLHTLY WTGLFSPENLAK TSIKLNGQAELFYRPKSRMKRMA
HRLGEKMLNKKLKDQKTPIPDTLYQELYDYVNHRLSHDLSDEARALLPNVITKEVSHEIIKDRRFTSDKFFF
HVPITLNYQAANSPSKFNQRVNAYLKEHPETPIIGIDRGERNLIYITVIDSTGKILEQRSLNTIQQFDYQKKLD
NREKERVAARQAWSVVGTIKDLKQGYLSQVIHEIVDLMIHYQAVVVLENLNFGFKSKRTGIAEK AVYQQF
EKMLIDKLNCLVLKDYPAEKVGGVLNPYQLTDQFTSFAKMGTQSGFLFY VPAPY TSKIDPLTGFVDPFVW
KTIKNHESRKHFLEGFDFLHYDVK TGDFILHFKMNRNLSFQR GLPGFMPAWDIVFEKNETQFDAK GTPFIA
GKRIVPVIENHRFTGRYRDLYPANELIALLEEK GIVFRDGSNILPKLLENDDSHAIDTMVALIRSVLQMRNSN
AATGEDYINSPVRDLNGVCFDSRFQNPEWPMDADANGAYHIALKGQLLLNHLKESKDLKLQNGISNQDW
LAYIQELRNGRSSDDEATADSQHAAPPKKKRKVGGSGGSGGSGGSGGSGGSGGSGGSLEHHHHHH

Cpf1-2 nucleotide sequence (SEQ ID NO:1112)

ATGACCCAGTTTGAAGGTTTCACCAATCTGTATCAGGTTAGCAAAACCCTGCGTTTTGAACTGATTCCG
CAGGGTAAAACCCTGAAACATATTCAAGAACAGGGCTTCATCGAAGAGGATAAAGCACGTAACGATC
ACTACAAAGAACTGAAACCGATTATCGACCGCATCTATAAAACCTATGCAGATCAGTGTCTGCAGCTG
GTTCAGCTGGATTGGGAAAATCTGAGCGCAGCAATTGATAGTTATCGCAAAGAAAAAACCGAAGAAA
CCCGTAATGCACTGATTGAAGAACAGGCAACCTATCGTAATGCCATCCATGATTATTTCATTGGTCGTA
CCGATAATCTGACCGATGCAATTAACAAACGTCACGCCGAAATCTATAAAGGCCTGTTTAAAGCCGAA
CTGTTTAATGGCAAAGTTCTGAAACAGCTGGGCACCGTTACCACCACCGAACATGAAAATGCACTGCT
GCGTAGCTTTGATAAATTCACCACCTATTTCAGCGGCTTTTATGAGAATCGCAAAAACGTGTTTAGCGC
AGAAGATATTAGCACCGCAATTCCGCATCGTATTGTGCAGGATAATTTCCCGAAATTCAAAGAGAACT
GCCACATTTTTACCCGTCTGATTACCGCAGTTCCGAGCCTGCGTGAACATTTTGAAAACGTTAAAAAAG
CCATCGGCATCTTTGTTAGCACCAGCATTGAAGAAGTTTTTAGCTTCCCGTTTTACAATCAGCTGCTGA
CCCAGACCCAGATTGATCTGTATAACCAACTGCTGGGTGGTATTAGCCGTGAAGCAGGCACCGAAAAA
ATCAAAGGTCTGAATGAAGTGCTGAATCTGGCCATTCAGAAAAATGATGAAACCGCACATATTATTGC
AAGCCTGCCGCATCGTTTTATTCCGCTGTTCAAACAAATTCTGAGCGATCGTAATACCCTGAGCTTTAT
TCTGGAAGAATTCAAATCCGATGAAGAGGTGATTCAGAGCTTTTGCAAATACAAAACGCTGCTGCGCA
ATGAAAATGTTCTGGAAACTGCCGAAGCACTGTTTAACGAACTGAATAGCATTGATCTGACCCACATC
TTTATCAGCCACAAAAAACTGGAAACCATTTCAAGCGCACTGTGTGATCATTGGGATACCCTGCGTAA
TGCCCTGTATGAACGTCGTATTAGCGAACTGACCGGTAAAATTACCAAAAGCGCGAAAGAAAAAGTTC
AGCGCAGTCTGAAACATGAGGATATTAATCTGCAAGAGATTATTAGCGCAGCCGGTAAAGAACTGTCA
GAAGCATTTAAACAGAAAACCAGCGAAATTCTGTCACATGCACATGCAGCACTGGATCAGCCGCTGCC
GACCACCCTGAAAAAACAAGAAGAAAAAGAAATCCTGAAAAGCCAGCTGGATAGCCTGCTGGGTCTG
TATCATCTGCTGGACTGGTTTGCAGTTGATGAAAGCAATGAAGTTGATCCGGAATTTAGCGCACGTCT
GACCGGCATTAAACTGGAAATGGAACCGAGCCTGAGCTTTTATAACAAAGCCCGTAATTATGCCACCA
AAAAACCGTATAGCGTCGAAAAATTCAAACTGAACTTTCAGATGCCGACCCTGGCAAGCGGTTGGGAT
GTTAATAAAGAAAAAAACAACGGTGCCATCCTGTTCGTGAAAAATGGCCTGTATTATCTGGGTATTAT
GCCGAAACAGAAAGGTCGTTATAAAGCGCTGAGCTTTGAACCGACGGAAAAAACCAGTGAAGGTTTT
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GATAAAATGTACTACGACTATTTTCCGGATGCAGCCAAAATGATTCCGAAATGTAGCACCCAGCTGAA
AGCAGTTACCGCACATTTTCAGACCCATACCACCCCGATTCTGCTGAGCAATAACTTTATTGAACCGCT
GGAAATCACCAAAGAGATCTACGATCTGAATAACCCGGAAAAAGAGCCGAAAAAATTCCAGACCGCA
TATGCAAAAAAAACCGGTGATCAGAAAGGTTATCGTGAAGCGCTGTGTAAATGGATTGATTTCACCCG
TGATTTTCTGAGCAAATACACCAAAACCACCAGTATCGATCTGAGCAGCCTGCGTCCGAGCAGCCAGT
ATAAAGATCTGGGCGAATATTATGCAGAACTGAATCCGCTGCTGTATCATATTAGCTTTCAGCGTATTG
CCGAGAAAGAAATCATGGACGCAGTTGAAACCGGTAAACTGTACCTGTTCCAGATCTACAATAAAGAT
TTTGCCAAAGGCCATCATGGCAAACCGAATCTGCATACCCTGTATTGGACCGGTCTGTTTAGCCCTGAA
AATCTGGCAAAAACCTCGATTAAACTGAATGGTCAGGCGGAACTGTTTTATCGTCCGAAAAGCCGTAT
GAAACGTATGGCACATCGTCTGGGTGAAAAAATGCTGAACAAAAAACTGAAAGACCAGAAAACCCCG
ATCCCGGATACACTGTATCAAGAACTGTATGATTATGTGAACCATCGTCTGAGCCATGATCTGAGTGA
TGAAGCACGTGCCCTGCTGCCGAATGTTATTACCAAAGAAGTTAGCCACGAGATCATTAAAGATCGTC
GTTTTACCAGCGACAAATTCTTTTTTCATGTGCCGATTACCCTGAATTATCAGGCAGCAAATAGCCCGA
GCAAATTTAACCAGCGTGTTAATGCATATCTGAAAGAACATCCAGAAACGCCGATTATTGGTATTGAT
CGTGGTGAACGTAACCTGATTTATATCACCGTTATTGATAGCACCGGCAAAATCCTGGAACAGCGTAG
CCTGAATACCATTCAGCAGTTTGATTACCAGAAAAAACTGGATAATCGCGAGAAAGAACGTGTTGCAG
CACGTCAGGCATGGTCAGTTGTTGGTACAATTAAAGACCTGAAACAGGGTTATCTGAGCCAGGTTATT
CATGAAATTGTGGATCTGATGATTCACTATCAGGCCGTTGTTGTGCTGGAAAACCTGAATTTTGGCTTT
AAAAGCAAACGTACCGGCATTGCAGAAAAAGCAGTTTATCAGCAGTTCGAGAAAATGCTGATTGACA
AACTGAATTGCCTGGTGCTGAAAGATTATCCGGCTGAAAAAGTTGGTGGTGTTCTGAATCCGTATCAG
CTGACCGATCAGTTTACCAGCTTTGCAAAAATGGGCACCCAGAGCGGATTTCTGTTTTATGTTCCGGCA
CCGTATACGAGCAAAATTGATCCGCTGACCGGTTTTGTTGATCCGTTTGTTTGGAAAACCATCAAAAAC
CATGAAAGCCGCAAACATTTTCTGGAAGGTTTCGATTTTCTGCATTACGACGTTAAAACGGGTGATTTC
ATCCTGCACTTTAAAATGAATCGCAATCTGAGTTTTCAGCGTGGCCTGCCTGGTTTTATGCCTGCATGG
GATATTGTGTTTGAGAAAAACGAAACACAGTTCGATGCAAAAGGCACCCCGTTTATTGCAGGTAAACG
TATTGTTCCGGTGATTGAAAATCATCGTTTCACCGGTCGTTATCGCGATCTGTATCCGGCAAATGAACT
GATCGCACTGCTGGAAGAGAAAGGTATTGTTTTTCGTGATGGCTCAAACATTCTGCCGAAACTGCTGG
AAAATGATGATAGCCATGCAATTGATACCATGGTTGCACTGATTCGTAGCGTTCTGCAGATGCGTAAT
AGCAATGCAGCAACCGGTGAAGATTACATTAATAGTCCGGTTCGTGATCTGAATGGTGTTTGTTTTGAT
AGCCGTTTTCAGAATCCGGAATGGCCGATGGATGCAGATGCAAATGGTGCATATCATATTGCACTGAA
AGGACAGCTGCTGCTGAACCACCTGAAAGAAAGCAAAGATCTGAAACTGCAAAACGGCATTAGCAAT
CAGGATTGGCTGGCATATATCCAAGAACTGCGTAACGGTCGTAGCAGTGATGATGAAGCAACCGCA
GATAGCCAGCATGCAGCACCGCCTAAAAAGAAACGTAAAGTTGGTGGTAGCGGTGGTTCAGGTGG
TAGTGGCGGTAGTGGTGGCTCAGGGGGTTCTGGTGGCTCTGGTGGTAGCCTCGAGCACCACCACCACC
ACCAC

Cpf1-3 amino acid sequence (SEQ ID NO:1096)

MTQFEGFTNLYQVSKTLRFELIPQGK TLKHIQEQGFIEEDK ARNDHYKELKPIIDRIYKTY ADQCLQLVQLD
WENLSAAIDSYRKEKTEETRNALIEEQATYRNAIHDYFIGRTDNLTDAINKRHAEIYK GLFK AELFNGK VLK
QLGTVTTTEHENALLRSFDKFTTYFSGFYENRKNVFSAEDISTAIPHRIVQDNFPKFKENCHIFTRLITAVPSL
REHFENVKKAIGIFVSTSIEEVFSFPFYNQLLTQTQIDLYNQLLGGISREAGTEKIKGLNEVLNLAIQKNDETA
HITASLPHRFIPLFKQILSDRNTLSFILEEFK SDEEVIQSFCK YKTLLRNENVLETAEALFNELNSIDLTHIFISHK
KLETISSALCDHWDTLRNALYERRISELTGKITKSAKEK VQRSLKHEDINLQEIISAAGKELSEAFKQKTSEIL
SHAHAALDQPLPTTLKKQEEKEILKSQLDSLLGLYHLLDWFAVDESNEVDPEFSARLTGIKLEMEPSLSFYN
KARNY ATKKPYSVEKFKLNFQRPTLASGWDVNKEKNNGAILFVKNGLY YLGIMPKQKGRYKALSFEPTEK
TSEGFDKMYYDYFPDAAKMIPK CSTQLK AVTAHFQTHTTPILLSNNFIEPLEITKEITYDLNNPEKEPKKFQTA
YAKKTGDQKGYREALCKWIDFTRDFLSKYTKTTSIDLSSLRPSSQYKDLGEYYAELNPLLYHISFQRIAEKEI
MDAVETGKLYLFQIYNKDFAKGHHGKPNLHTLY WTGLFSPENLAK TSIKLNGQAELFYRPKSRMKRMAA
RLGEKMLNKKLKDQKTPIPDTLYQELYDY VNHRLSHDLSDEARALLPNVITKEVSHEIIKDRRFTSDKFLFH
VPITLNYQAANSPSKFNQRVNAYLKEHPETPIIGIDRGERNLIYITVIDSTGKILEQRSLNTIQQFDYQKKLDN
REKERVAARQAWSVVGTIKDLKQGYLSQVIHEIVDLMIHYQAVVVLENLNFGFKSKRTGIAEKAVYQQFE
KMLIDKLNCLVLKDYPAEKVGGVLNPYQLTDQFTSFAKMGTQSGFLFY VPAPYTSKIDPLTGFVDPFVWK
TIKNHESRKHFLEGFDFLHYD VK TGDFILHFKMNRNLSFQR GLPGFMPA WDIVFEKNETQFDAK GTPFIAG
KRIVPVIENHRFTGRYRDLYPANELIALLEEK GIVFRDGSNILPKLLENDDSHAIDTMVALIRSVLQMRNSNA
ATGEDYINSPVRDLNGVCFDSRFQNPEWPMDADANGAYHIALK GQLLLNHLKESKDLKLQNGISNQDWL
AYIQELRNGRSSDDEATADSQHAAPPKKKRKVGGSGGSGGSGGSGGSGGSGGSGGSLEHHHHHH
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Cpfl1-3 nucleotide sequence (SEQ ID NO:1113)

ATGACCCAGTTTGAAGGTTTCACCAATCTGTATCAGGTTAGCAAAACCCTGCGTTTTGAACTGATTCCG
CAGGGTAAAACCCTGAAACATATTCAAGAACAGGGCTTCATCGAAGAGGATAAAGCACGTAACGATC
ACTACAAAGAACTGAAACCGATTATCGACCGCATCTATAAAACCTATGCAGATCAGTGTCTGCAGCTG
GTTCAGCTGGATTGGGAAAATCTGAGCGCAGCAATTGATAGTTATCGCAAAGAAAAAACCGAAGAAA
CCCGTAATGCACTGATTGAAGAACAGGCAACCTATCGTAATGCCATCCATGATTATTTCATTGGTCGTA
CCGATAATCTGACCGATGCAATTAACAAACGTCACGCCGAAATCTATAAAGGCCTGTTTAAAGCCGAA
CTGTTTAATGGCAAAGTTCTGAAACAGCTGGGCACCGTTACCACCACCGAACATGAAAATGCACTGCT
GCGTAGCTTTGATAAATTCACCACCTATTTCAGCGGCTTTTATGAGAATCGCAAAAACGTGTTTAGCGC
AGAAGATATTAGCACCGCAATTCCGCATCGTATTGTGCAGGATAATTTCCCGAAATTCAAAGAGAACT
GCCACATTTTTACCCGTCTGATTACCGCAGTTCCGAGCCTGCGTGAACATTTTGAAAACGTTAAAAAAG
CCATCGGCATCTTTGTTAGCACCAGCATTGAAGAAGTTTTTAGCTTCCCGTTTTACAATCAGCTGCTGA
CCCAGACCCAGATTGATCTGTATAACCAACTGCTGGGTGGTATTAGCCGTGAAGCAGGCACCGAAAAA
ATCAAAGGTCTGAATGAAGTGCTGAATCTGGCCATTCAGAAAAATGATGAAACCGCACATATTATTGC
AAGCCTGCCGCATCGTTTTATTCCGCTGTTCAAACAAATTCTGAGCGATCGTAATACCCTGAGCTTTAT
TCTGGAAGAATTCAAATCCGATGAAGAGGTGATTCAGAGCTTTTGCAAATACAAAACGCTGCTGCGCA
ATGAAAATGTTCTGGAAACTGCCGAAGCACTGTTTAACGAACTGAATAGCATTGATCTGACCCACATC
TTTATCAGCCACAAAAAACTGGAAACCATTTCAAGCGCACTGTGTGATCATTGGGATACCCTGCGTAA
TGCCCTGTATGAACGTCGTATTAGCGAACTGACCGGTAAAATTACCAAAAGCGCGAAAGAAAAAGTTC
AGCGCAGTCTGAAACATGAGGATATTAATCTGCAAGAGATTATTAGCGCAGCCGGTAAAGAACTGTCA
GAAGCATTTAAACAGAAAACCAGCGAAATTCTGTCACATGCACATGCAGCACTGGATCAGCCGCTGCC
GACCACCCTGAAAAAACAAGAAGAAAAAGAAATCCTGAAAAGCCAGCTGGATAGCCTGCTGGGTCTG
TATCATCTGCTGGACTGGTTTGCAGTTGATGAAAGCAATGAAGTTGATCCGGAATTTAGCGCACGTCT
GACCGGCATTAAACTGGAAATGGAACCGAGCCTGAGCTTTTATAACAAAGCCCGTAATTATGCCACCA
AAAAACCGTATAGCGTCGAAAAATTCAAACTGAACTTTCAGCGTCCGACCCTGGCAAGCGGTTGGGAT
GTTAATAAAGAAAAAAACAACGGTGCCATCCTGTTCGTGAAAAATGGCCTGTATTATCTGGGTATTAT
GCCGAAACAGAAAGGTCGTTATAAAGCGCTGAGCTTTGAACCGACGGAAAAAACCAGTGAAGGTTTT
GATAAAATGTACTACGACTATTTTCCGGATGCAGCCAAAATGATTCCGAAATGTAGCACCCAGCTGAA
AGCAGTTACCGCACATTTTCAGACCCATACCACCCCGATTCTGCTGAGCAATAACTTTATTGAACCGCT
GGAAATCACCAAAGAGATCTACGATCTGAATAACCCGGAAAAAGAGCCGAAAAAATTCCAGACCGCA
TATGCAAAAAAAACCGGTGATCAGAAAGGTTATCGTGAAGCGCTGTGTAAATGGATTGATTTCACCCG
TGATTTTCTGAGCAAATACACCAAAACCACCAGTATCGATCTGAGCAGCCTGCGTCCGAGCAGCCAGT
ATAAAGATCTGGGCGAATATTATGCAGAACTGAATCCGCTGCTGTATCATATTAGCTTTCAGCGTATTG
CCGAGAAAGAAATCATGGACGCAGTTGAAACCGGTAAACTGTACCTGTTCCAGATCTACAATAAAGAT
TTTGCCAAAGGCCATCATGGCAAACCGAATCTGCATACCCTGTATTGGACCGGTCTGTTTAGCCCTGAA
AATCTGGCAAAAACCTCGATTAAACTGAATGGTCAGGCGGAACTGTTTTATCGTCCGAAAAGCCGTAT
GAAACGTATGGCAGCTCGTCTGGGTGAAAAAATGCTGAACAAAAAACTGAAAGACCAGAAAACCCCG
ATCCCGGATACACTGTATCAAGAACTGTATGATTATGTGAACCATCGTCTGAGCCATGATCTGAGTGA
TGAAGCACGTGCCCTGCTGCCGAATGTTATTACCAAAGAAGTTAGCCACGAGATCATTAAAGATCGTC
GTTTTACCAGCGACAAATTCCTGTTTCATGTGCCGATTACCCTGAATTATCAGGCAGCAAATAGCCCGA
GCAAATTTAACCAGCGTGTTAATGCATATCTGAAAGAACATCCAGAAACGCCGATTATTGGTATTGAT
CGTGGTGAACGTAACCTGATTTATATCACCGTTATTGATAGCACCGGCAAAATCCTGGAACAGCGTAG
CCTGAATACCATTCAGCAGTTTGATTACCAGAAAAAACTGGATAATCGCGAGAAAGAACGTGTTGCAG
CACGTCAGGCATGGTCAGTTGTTGGTACAATTAAAGACCTGAAACAGGGTTATCTGAGCCAGGTTATT
CATGAAATTGTGGATCTGATGATTCACTATCAGGCCGTTGTTGTGCTGGAAAACCTGAATTTTGGCTTT
AAAAGCAAACGTACCGGCATTGCAGAAAAAGCAGTTTATCAGCAGTTCGAGAAAATGCTGATTGACA
AACTGAATTGCCTGGTGCTGAAAGATTATCCGGCTGAAAAAGTTGGTGGTGTTCTGAATCCGTATCAG
CTGACCGATCAGTTTACCAGCTTTGCAAAAATGGGCACCCAGAGCGGATTTCTGTTTTATGTTCCGGCA
CCGTATACGAGCAAAATTGATCCGCTGACCGGTTTTGTTGATCCGTTTGTTTGGAAAACCATCAAAAAC
CATGAAAGCCGCAAACATTTTCTGGAAGGTTTCGATTTTCTGCATTACGACGTTAAAACGGGTGATTTC
ATCCTGCACTTTAAAATGAATCGCAATCTGAGTTTTCAGCGTGGCCTGCCTGGTTTTATGCCTGCATGG
GATATTGTGTTTGAGAAAAACGAAACACAGTTCGATGCAAAAGGCACCCCGTTTATTGCAGGTAAACG
TATTGTTCCGGTGATTGAAAATCATCGTTTCACCGGTCGTTATCGCGATCTGTATCCGGCAAATGAACT
GATCGCACTGCTGGAAGAGAAAGGTATTGTTTTTCGTGATGGCTCAAACATTCTGCCGAAACTGCTGG
AAAATGATGATAGCCATGCAATTGATACCATGGTTGCACTGATTCGTAGCGTTCTGCAGATGCGTAAT
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AGCAATGCAGCAACCGGTGAAGATTACATTAATAGTCCGGTTCGTGATCTGAATGGTGTTTGTTTTGAT
AGCCGTTTTCAGAATCCGGAATGGCCGATGGATGCAGATGCAAATGGTGCATATCATATTGCACTGAA
AGGACAGCTGCTGCTGAACCACCTGAAAGAAAGCAAAGATCTGAAACTGCAAAACGGCATTAGCAAT
CAGGATTGGCTGGCATATATCCAAGAACTGCGTAACGGTCGTAGCAGTGATGATGAAGCAACCGCA
GATAGCCAGCATGCAGCACCGCCTAAAAAGAAACGTAAAGTTGGTGGTAGCGGTGGTTCAGGTGG
TAGTGGCGGTAGTGGTGGCTCAGGGGGTTCTGGTGGCTCTGGTGGTAGCCTCGAGCACCACCACCACC
ACCAC

Cpfl1-4 amino acid sequence (SEQ ID NO:1097)

MTQFEGFTNLYQVSKTLRFELIPQGK TLKHIQEQGFIEEDK ARNDHYKELKPIIDRIYKTY ADQCLQLVQLD
WENLSAAIDSYRKEKTEETRNALIEEQATYRNAIHDYFIGRTDNLTDAINKRHAEIYKGLFK AELFNGK VLK
QLGTVTTTEHENALLRSFDKFTTYFSGFYENRKNVFSAEDISTAIPHRIVQDNFPKFKENCHIFTRLITAVPSL
REHFENVKKAIGIFVSTSIEEVFSFPFYNQLLTQTQIDL YNQLLGGISREAGTEKIK GLNEVLNLAIQKNDETA
HITASLPHRFIPLFKQILSDRNTLSFILEEFK SDEEVIQSFCK YK TLLRNENVLETAEALFNELNSIDLTHIFISHK
KLETISSALCDHWDTLRNALYERRISELTGKITKSAKEK VQRSLKHEDINLQEIISAAGKELSEAFKQKTSEIL
SHAHAALDQPLPTTLKKQEEKEILKSQLDSLLGLYHLLDWFAVDESNEVDPEFSARLTGIKLEMEPSLSFYN
KARNY ATKKPYSVEKFKLNFQRPTLASGWDVNKEKNNGAILFVKNGLYYLGIMPKQKGR YK ALSFEPTEK
TSEGFDKMYYDYFPDAAKMIPKCSTQLK AVTAHFQTHTTPILLSNNFIEPLEITKEIYDLNNPEKEPKKFQTA
YAKKTGDQKGYREALCKWIDFTRDFLSKY TKTTSIDLSSLRPSSQYKDLGEYYAELNPLLYHISFQRIAEKEI
MDAVETGKLYLFQIYNKDFAKGHHGKPNLHTLY WTGLFSPENLAKTSIKLNGQAELFYRPKSRMKRMAA
RLGEKMLNKKLKDQKTPIPDTLYQELYDY VNHRLSHDLSDEARALLPNVITKEVSHEIIKDRRFTSDKFLFH
VPITLNYQAANSPSKFNQRVNAYLKEHPETPIIGIDR GERNLIYITVIDSTGKILEQRSLNTIQQFDYQKKLDN
REKERVAARQAWSVVGTIKDLKQGYLSQVIHEIVDLMIHYQAVVVLENLNFGFKSKRTGIAEKAVYQQFE
KMLIDKLNCLVLKDYPAEKVGGVLNPYQLTDQFTSFAKMGTQSGFLFY VPAPYTSKIDPLTGFVDPFVWK
TIKNHESRKHFLEGFDFLHYDVK TGDFILHFKMNRNL SFQR GLPGFMPAWDIVFEKNETQFDAKGTPFIAG
KRIVPVIENHRFTGRYRDLYPANELIALLEEKGIVFRDGSNILPKLLENDDSHAIDTMVALIRSVLQMRNSNA
ATGEDYINSPVRDLNGVCFDSRFQNPEWPMDADANGA YHIALKGQLLLNHLKESKDLKLQNGISNQDWL
AYIQELRNGRSSDDEATADSQHAAPPKKKRKY

Cpfl1-4 nucleotide sequence (SEQ ID NO:1114)

ATGACCCAGTTTGAAGGTTTCACCAATCTGTATCAGGTTAGCAAAACCCTGCGTTTTGAACTGATTCCG
CAGGGTAAAACCCTGAAACATATTCAAGAACAGGGCTTCATCGAAGAGGATAAAGCACGTAACGATC
ACTACAAAGAACTGAAACCGATTATCGACCGCATCTATAAAACCTATGCAGATCAGTGTCTGCAGCTG
GTTCAGCTGGATTGGGAAAATCTGAGCGCAGCAATTGATAGTTATCGCAAAGAAAAAACCGAAGAAA
CCCGTAATGCACTGATTGAAGAACAGGCAACCTATCGTAATGCCATCCATGATTATTTCATTGGTCGTA
CCGATAATCTGACCGATGCAATTAACAAACGTCACGCCGAAATCTATAAAGGCCTGTTTAAAGCCGAA
CTGTTTAATGGCAAAGTTCTGAAACAGCTGGGCACCGTTACCACCACCGAACATGAAAATGCACTGCT
GCGTAGCTTTGATAAATTCACCACCTATTTCAGCGGCTTTTATGAGAATCGCAAAAACGTGTTTAGCGC
AGAAGATATTAGCACCGCAATTCCGCATCGTATTGTGCAGGATAATTTCCCGAAATTCAAAGAGAACT
GCCACATTTTTACCCGTCTGATTACCGCAGTTCCGAGCCTGCGTGAACATTTTGAAAACGTTAAAAAAG
CCATCGGCATCTTTGTTAGCACCAGCATTGAAGAAGTTTTTAGCTTCCCGTTTTACAATCAGCTGCTGA
CCCAGACCCAGATTGATCTGTATAACCAACTGCTGGGTGGTATTAGCCGTGAAGCAGGCACCGAAAAA
ATCAAAGGTCTGAATGAAGTGCTGAATCTGGCCATTCAGAAAAATGATGAAACCGCACATATTATTGC
AAGCCTGCCGCATCGTTTTATTCCGCTGTTCAAACAAATTCTGAGCGATCGTAATACCCTGAGCTTTAT
TCTGGAAGAATTCAAATCCGATGAAGAGGTGATTCAGAGCTTTTGCAAATACAAAACGCTGCTGCGCA
ATGAAAATGTTCTGGAAACTGCCGAAGCACTGTTTAACGAACTGAATAGCATTGATCTGACCCACATC
TTTATCAGCCACAAAAAACTGGAAACCATTTCAAGCGCACTGTGTGATCATTGGGATACCCTGCGTAA
TGCCCTGTATGAACGTCGTATTAGCGAACTGACCGGTAAAATTACCAAAAGCGCGAAAGAAAAAGTTC
AGCGCAGTCTGAAACATGAGGATATTAATCTGCAAGAGATTATTAGCGCAGCCGGTAAAGAACTGTCA
GAAGCATTTAAACAGAAAACCAGCGAAATTCTGTCACATGCACATGCAGCACTGGATCAGCCGCTGCC
GACCACCCTGAAAAAACAAGAAGAAAAAGAAATCCTGAAAAGCCAGCTGGATAGCCTGCTGGGTCTG
TATCATCTGCTGGACTGGTTTGCAGTTGATGAAAGCAATGAAGTTGATCCGGAATTTAGCGCACGTCT
GACCGGCATTAAACTGGAAATGGAACCGAGCCTGAGCTTTTATAACAAAGCCCGTAATTATGCCACCA
AAAAACCGTATAGCGTCGAAAAATTCAAACTGAACTTTCAGCGTCCGACCCTGGCAAGCGGTTGGGAT
GTTAATAAAGAAAAAAACAACGGTGCCATCCTGTTCGTGAAAAATGGCCTGTATTATCTGGGTATTAT
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GCCGAAACAGAAAGGTCGTTATAAAGCGCTGAGCTTTGAACCGACGGAAAAAACCAGTGAAGGTTTT
GATAAAATGTACTACGACTATTTTCCGGATGCAGCCAAAATGATTCCGAAATGTAGCACCCAGCTGAA
AGCAGTTACCGCACATTTTCAGACCCATACCACCCCGATTCTGCTGAGCAATAACTTTATTGAACCGCT
GGAAATCACCAAAGAGATCTACGATCTGAATAACCCGGAAAAAGAGCCGAAAAAATTCCAGACCGCA
TATGCAAAAAAAACCGGTGATCAGAAAGGTTATCGTGAAGCGCTGTGTAAATGGATTGATTTCACCCG
TGATTTTCTGAGCAAATACACCAAAACCACCAGTATCGATCTGAGCAGCCTGCGTCCGAGCAGCCAGT
ATAAAGATCTGGGCGAATATTATGCAGAACTGAATCCGCTGCTGTATCATATTAGCTTTCAGCGTATTG
CCGAGAAAGAAATCATGGACGCAGTTGAAACCGGTAAACTGTACCTGTTCCAGATCTACAATAAAGAT
TTTGCCAAAGGCCATCATGGCAAACCGAATCTGCATACCCTGTATTGGACCGGTCTGTTTAGCCCTGAA
AATCTGGCAAAAACCTCGATTAAACTGAATGGTCAGGCGGAACTGTTTTATCGTCCGAAAAGCCGTAT
GAAACGTATGGCAGCTCGTCTGGGTGAAAAAATGCTGAACAAAAAACTGAAAGACCAGAAAACCCCG
ATCCCGGATACACTGTATCAAGAACTGTATGATTATGTGAACCATCGTCTGAGCCATGATCTGAGTGA
TGAAGCACGTGCCCTGCTGCCGAATGTTATTACCAAAGAAGTTAGCCACGAGATCATTAAAGATCGTC
GTTTTACCAGCGACAAATTCCTGTTTCATGTGCCGATTACCCTGAATTATCAGGCAGCAAATAGCCCGA
GCAAATTTAACCAGCGTGTTAATGCATATCTGAAAGAACATCCAGAAACGCCGATTATTGGTATTGAT
CGTGGTGAACGTAACCTGATTTATATCACCGTTATTGATAGCACCGGCAAAATCCTGGAACAGCGTAG
CCTGAATACCATTCAGCAGTTTGATTACCAGAAAAAACTGGATAATCGCGAGAAAGAACGTGTTGCAG
CACGTCAGGCATGGTCAGTTGTTGGTACAATTAAAGACCTGAAACAGGGTTATCTGAGCCAGGTTATT
CATGAAATTGTGGATCTGATGATTCACTATCAGGCCGTTGTTGTGCTGGAAAACCTGAATTTTGGCTTT
AAAAGCAAACGTACCGGCATTGCAGAAAAAGCAGTTTATCAGCAGTTCGAGAAAATGCTGATTGACA
AACTGAATTGCCTGGTGCTGAAAGATTATCCGGCTGAAAAAGTTGGTGGTGTTCTGAATCCGTATCAG
CTGACCGATCAGTTTACCAGCTTTGCAAAAATGGGCACCCAGAGCGGATTTCTGTTTTATGTTCCGGCA
CCGTATACGAGCAAAATTGATCCGCTGACCGGTTTTGTTGATCCGTTTGTTTGGAAAACCATCAAAAAC
CATGAAAGCCGCAAACATTTTCTGGAAGGTTTCGATTTTCTGCATTACGACGTTAAAACGGGTGATTTC
ATCCTGCACTTTAAAATGAATCGCAATCTGAGTTTTCAGCGTGGCCTGCCTGGTTTTATGCCTGCATGG
GATATTGTGTTTGAGAAAAACGAAACACAGTTCGATGCAAAAGGCACCCCGTTTATTGCAGGTAAACG
TATTGTTCCGGTGATTGAAAATCATCGTTTCACCGGTCGTTATCGCGATCTGTATCCGGCAAATGAACT
GATCGCACTGCTGGAAGAGAAAGGTATTGTTTTTCGTGATGGCTCAAACATTCTGCCGAAACTGCTGG
AAAATGATGATAGCCATGCAATTGATACCATGGTTGCACTGATTCGTAGCGTTCTGCAGATGCGTAAT
AGCAATGCAGCAACCGGTGAAGATTACATTAATAGTCCGGTTCGTGATCTGAATGGTGTTTGTTTTGAT
AGCCGTTTTCAGAATCCGGAATGGCCGATGGATGCAGATGCAAATGGTGCATATCATATTGCACTGAA
AGGACAGCTGCTGCTGAACCACCTGAAAGAAAGCAAAGATCTGAAACTGCAAAACGGCATTAGCAAT
CAGGATTGGCTGGCATATATCCAAGAACTGCGTAACGGTCGTAGCAGTGATGATGAAGCAACCGCA
GATAGCCAGCATGCAGCACCGCCTAAAAAGAAACGTAAAGTT

Cpf1-5 amino acid sequence (SEQ ID NO:1107)

STQFEGFTNLYQVSKTLRFELIPQGK TLKHIQEQGFIEEDK ARNDHYKELKPIIDRIYKTY ADQCLQLVQLD
WENLSAAIDSYRKEKTEETRNALIEEQATYRNAIHDYFIGRTDNLTDAINKRHAEIYKGLFK AELFNGK VLK
QLGTVTTTEHENALLRSFDKFTTYFSGFYENRKNVFSAEDISTAIPHRIVQDNFPKFKENCHIFTRLITAVPSL
REHFENVKKAIGIFVSTSIEEVFSFPFYNQLLTQTQIDLYNQLLGGISREAGTEKIK GLNEVLNLAIQKNDETA
HIIASLPHRFIPLFKQILSDRNTLSFILEEFK SDEEVIQSFCK YK TLLRNENVLETAEALFNELNSIDLTHIFISHK
KLETISSALCDHWDTLRNALYERRISELTGKITKSAKEK VQRSLKHEDINLQEIISAAGKELSEAFKQKTSEIL
SHAHAALDQPLPTTLKKQEEKEILKSQLDSLLGLYHLLDWFAVDESNEVDPEFSARLTGIKLEMEPSLSFYN
KARNY ATKKPYSVEKFKLNFQRPTLASGWDVNKEKNNGAILFVKNGLYYLGIMPKQKGR YK ALSFEPTEK
TSEGFDKMYYDYFPDAAKMIPKCSTQLK AVTAHFQTHTTPILLSNNFIEPLEITKETYDLNNPEKEPKKFQTA
YAKKTGDQKGYREALCKWIDFTRDFLSKYTKTTSIDLSSLRPSSQYKDLGEYY AELNPLLYHISFQRIAEKEI
MDAVETGKLYLFQIYNKDFAKGHHGKPNLHTLY WTGLFSPENLAK TSIKLNGQAELFYRPKSRMKRMAH
RLGEKMLNKKLKDQKTPIPDTLYQELYDY VNHRLSHDLSDEARALLPNVITKEVSHEIIKDRRFTSDKFLFH
VPITLNYQAANSPSKFNQRVNAYLKEHPETPIIGIDRGERNLIYITVIDSTGKILEQRSLNTIQQFDYQKKLDN
REKERVAARQAWSVVGTIKDLKQGYLSQVIHEIVDLMIHYQAVVVLENLNFGFKSKRTGIAEKAVYQQFE
KMLIDKLNCLVLKDYPAEKVGGVLNPYQLTDQFTSFAKMGTQSGFLFY VPAPY TSKIDPLTGFVDPFVWK
TIKNHESRKHFLEGFDFLHYDVK TGDFILHFKMNRNL SFQR GLPGFMPAWDIVFEKNETQFDAK GTPFIAG
KRIVPVIENHRFTGRYRDLYPANELIALLEEK GIVFRDGSNILPKLLENDDSHAIDTMVALIRSVLQMRNSNA
ATGEDYINSPVRDLNGVCFDSRFQNPEWPMDADANGA YHIALKGQLLLNHLKESKDLKLQNGISNQDWL
AYIQELRNGRSSDDEATADSQHAAPPKKKRKY
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Cpfl1-5 nucleotide sequence (SEQ ID NO:1115)

AGCACCCAGTTTGAAGGTTTCACCAATCTGTATCAGGTTAGCAAAACCCTGCGTTTTGAACTGATTCCG
CAGGGTAAAACCCTGAAACATATTCAAGAACAGGGCTTCATCGAAGAGGATAAAGCACGTAACGATC
ACTACAAAGAACTGAAACCGATTATCGACCGCATCTATAAAACCTATGCAGATCAGTGTCTGCAGCTG
GTTCAGCTGGATTGGGAAAATCTGAGCGCAGCAATTGATAGTTATCGCAAAGAAAAAACCGAAGAAA
CCCGTAATGCACTGATTGAAGAACAGGCAACCTATCGTAATGCCATCCATGATTATTTCATTGGTCGTA
CCGATAATCTGACCGATGCAATTAACAAACGTCACGCCGAAATCTATAAAGGCCTGTTTAAAGCCGAA
CTGTTTAATGGCAAAGTTCTGAAACAGCTGGGCACCGTTACCACCACCGAACATGAAAATGCACTGCT
GCGTAGCTTTGATAAATTCACCACCTATTTCAGCGGCTTTTATGAGAATCGCAAAAACGTGTTTAGCGC
AGAAGATATTAGCACCGCAATTCCGCATCGTATTGTGCAGGATAATTTCCCGAAATTCAAAGAGAACT
GCCACATTTTTACCCGTCTGATTACCGCAGTTCCGAGCCTGCGTGAACATTTTGAAAACGTTAAAAAAG
CCATCGGCATCTTTGTTAGCACCAGCATTGAAGAAGTTTTTAGCTTCCCGTTTTACAATCAGCTGCTGA
CCCAGACCCAGATTGATCTGTATAACCAACTGCTGGGTGGTATTAGCCGTGAAGCAGGCACCGAAAAA
ATCAAAGGTCTGAATGAAGTGCTGAATCTGGCCATTCAGAAAAATGATGAAACCGCACATATTATTGC
AAGCCTGCCGCATCGTTTTATTCCGCTGTTCAAACAAATTCTGAGCGATCGTAATACCCTGAGCTTTAT
TCTGGAAGAATTCAAATCCGATGAAGAGGTGATTCAGAGCTTTTGCAAATACAAAACGCTGCTGCGCA
ATGAAAATGTTCTGGAAACTGCCGAAGCACTGTTTAACGAACTGAATAGCATTGATCTGACCCACATC
TTTATCAGCCACAAAAAACTGGAAACCATTTCAAGCGCACTGTGTGATCATTGGGATACCCTGCGTAA
TGCCCTGTATGAACGTCGTATTAGCGAACTGACCGGTAAAATTACCAAAAGCGCGAAAGAAAAAGTTC
AGCGCAGTCTGAAACATGAGGATATTAATCTGCAAGAGATTATTAGCGCAGCCGGTAAAGAACTGTCA
GAAGCATTTAAACAGAAAACCAGCGAAATTCTGTCACATGCACATGCAGCACTGGATCAGCCGCTGCC
GACCACCCTGAAAAAACAAGAAGAAAAAGAAATCCTGAAAAGCCAGCTGGATAGCCTGCTGGGTCTG
TATCATCTGCTGGACTGGTTTGCAGTTGATGAAAGCAATGAAGTTGATCCGGAATTTAGCGCACGTCT
GACCGGCATTAAACTGGAAATGGAACCGAGCCTGAGCTTTTATAACAAAGCCCGTAATTATGCCACCA
AAAAACCGTATAGCGTCGAAAAATTCAAACTGAACTTTCAGCGTCCGACCCTGGCAAGCGGTTGGGAT
GTTAATAAAGAAAAAAACAACGGTGCCATCCTGTTCGTGAAAAATGGCCTGTATTATCTGGGTATTAT
GCCGAAACAGAAAGGTCGTTATAAAGCGCTGAGCTTTGAACCGACGGAAAAAACCAGTGAAGGTTTT
GATAAAATGTACTACGACTATTTTCCGGATGCAGCCAAAATGATTCCGAAATGTAGCACCCAGCTGAA
AGCAGTTACCGCACATTTTCAGACCCATACCACCCCGATTCTGCTGAGCAATAACTTTATTGAACCGCT
GGAAATCACCAAAGAGATCTACGATCTGAATAACCCGGAAAAAGAGCCGAAAAAATTCCAGACCGCA
TATGCAAAAAAAACCGGTGATCAGAAAGGTTATCGTGAAGCGCTGTGTAAATGGATTGATTTCACCCG
TGATTTTCTGAGCAAATACACCAAAACCACCAGTATCGATCTGAGCAGCCTGCGTCCGAGCAGCCAGT
ATAAAGATCTGGGCGAATATTATGCAGAACTGAATCCGCTGCTGTATCATATTAGCTTTCAGCGTATTG
CCGAGAAAGAAATCATGGACGCAGTTGAAACCGGTAAACTGTACCTGTTCCAGATCTACAATAAAGAT
TTTGCCAAAGGCCATCATGGCAAACCGAATCTGCATACCCTGTATTGGACCGGTCTGTTTAGCCCTGAA
AATCTGGCAAAAACCTCGATTAAACTGAATGGTCAGGCGGAACTGTTTTATCGTCCGAAAAGCCGTAT
GAAACGTATGGCACATCGTCTGGGTGAAAAAATGCTGAACAAAAAACTGAAAGACCAGAAAACCCCG
ATCCCGGATACACTGTATCAAGAACTGTATGATTATGTGAACCATCGTCTGAGCCATGATCTGAGTGA
TGAAGCACGTGCCCTGCTGCCGAATGTTATTACCAAAGAAGTTAGCCACGAGATCATTAAAGATCGTC
GTTTTACCAGCGACAAATTCCTGTTTCATGTGCCGATTACCCTGAATTATCAGGCAGCAAATAGCCCGA
GCAAATTTAACCAGCGTGTTAATGCATATCTGAAAGAACATCCAGAAACGCCGATTATTGGTATTGAT
CGTGGTGAACGTAACCTGATTTATATCACCGTTATTGATAGCACCGGCAAAATCCTGGAACAGCGTAG
CCTGAATACCATTCAGCAGTTTGATTACCAGAAAAAACTGGATAATCGCGAGAAAGAACGTGTTGCAG
CACGTCAGGCATGGTCAGTTGTTGGTACAATTAAAGACCTGAAACAGGGTTATCTGAGCCAGGTTATT
CATGAAATTGTGGATCTGATGATTCACTATCAGGCCGTTGTTGTGCTGGAAAACCTGAATTTTGGCTTT
AAAAGCAAACGTACCGGCATTGCAGAAAAAGCAGTTTATCAGCAGTTCGAGAAAATGCTGATTGACA
AACTGAATTGCCTGGTGCTGAAAGATTATCCGGCTGAAAAAGTTGGTGGTGTTCTGAATCCGTATCAG
CTGACCGATCAGTTTACCAGCTTTGCAAAAATGGGCACCCAGAGCGGATTTCTGTTTTATGTTCCGGCA
CCGTATACGAGCAAAATTGATCCGCTGACCGGTTTTGTTGATCCGTTTGTTTGGAAAACCATCAAAAAC
CATGAAAGCCGCAAACATTTTCTGGAAGGTTTCGATTTTCTGCATTACGACGTTAAAACGGGTGATTTC
ATCCTGCACTTTAAAATGAATCGCAATCTGAGTTTTCAGCGTGGCCTGCCTGGTTTTATGCCTGCATGG
GATATTGTGTTTGAGAAAAACGAAACACAGTTCGATGCAAAAGGCACCCCGTTTATTGCAGGTAAACG
TATTGTTCCGGTGATTGAAAATCATCGTTTCACCGGTCGTTATCGCGATCTGTATCCGGCAAATGAACT
GATCGCACTGCTGGAAGAGAAAGGTATTGTTTTTCGTGATGGCTCAAACATTCTGCCGAAACTGCTGG
AAAATGATGATAGCCATGCAATTGATACCATGGTTGCACTGATTCGTAGCGTTCTGCAGATGCGTAAT



WO 2019/178426 PCT/US2019/022374
104/107

Attorn

AGCAATGCAGCAACCGGTGAAGATTACATTAATAGTCCGGTTCGTGATCTGAATGGTGTTTGTTTTGAT
AGCCGTTTTCAGAATCCGGAATGGCCGATGGATGCAGATGCAAATGGTGCATATCATATTGCACTGAA
AGGACAGCTGCTGCTGAACCACCTGAAAGAAAGCAAAGATCTGAAACTGCAAAACGGCATTAGCAAT
CAGGATTGGCTGGCATATATCCAAGAACTGCGTAACGGTCGTAGCAGTGATGATGAAGCAACCGCA
GATAGCCAGCATGCAGCACCGCCTAAAAAGAAACGTAAAGTT

Cpf1-6 amino acid sequence (SEQ ID NO:1108)

STQFEGFTNLYQVSKTLRFELIPQGKTLKHIQEQGFIEEDKARNDHYKELKPIIDRIYKTYADQCLQLVQLD
WENLSAAIDSYRKEKTEETRNALIEEQATYRNAIHDYFIGRTDNLTDAINKRHAEIYKGLFKAELFNGK VLK
QLGTVTTTEHENALLRSFDKFTTYFSGFYENRKNVFSAEDISTAIPHRIVQDNFPKFKENCHIFTRLITAVPSL
REHFENVKKAIGIFVSTSIEEVFSFPFYNQLLTQTQIDLYNQLLGGISREAGTEKIKGLNEVLNLAIQKNDETA
HITASLPHRFIPLFKQILSDRNTLSFILEEFKSDEEVIQSFCKYKTLLRNENVLETAEALFNELNSIDLTHIFISHK
KLETISSALCDHWDTLRNALYERRISELTGKITKSAKEKVQRSLKHEDINLQEIISAAGKELSEAFKQKTSEIL
SHAHAALDQPLPTTLKKQEEKEILKSQLDSLLGLYHLLDWFAVDESNEVDPEFSARLTGIKLEMEPSLSFYN
KARNYATKKPYSVEKFKLNFQRPTLASGWDVNKEKNNGAILFVKNGLYYLGIMPKQKGRYKALSFEPTEK
TSEGFDKMYYDYFPDAAKMIPKCSTQLKAVTAHFQTHTTPILLSNNFIEPLEITKETYDLNNPEKEPKKFQTA
YAKKTGDQKGYREALCKWIDFTRDFLSKYTKTTSIDLSSLRPSSQYKDLGEYYAELNPLLYHISFQRIAEKEI
MDAVETGKLYLFQIYNKDFAKGHHGKPNLHTLYWTGLFSPENLAKTSIKLNGQAELFYRPKSRMKRMAH
RLGEKMLNKKLKDQKTPIPDTLYQELYDY VNHRLSHDLSDEARALLPNVITKEVSHEIIKDRRFTSDKFLFH
VPITLNYQAANSPSKFNQRVNAYLKEHPETPIIGIDRGERNLIYITVIDSTGKILEQRSLNTIQQFDYQKKLDN
REKERVAARQAWSVVGTIKDLKQGYLSQVIHEIVDLMIHY QAVVVLENLNFGFKSKRTGIAEKAVYQQFE
KMLIDKLNCLVLKDYPAEKVGGVLNPYQLTDQFTSFAKMGTQSGFLFY VPAPYTSKIDPLTGFVDPFVWK
TIKNHESRKHFLEGFDFLHYDVKTGDFILHFKMNRNLSFQRGLPGFMPAWDIVFEKNETQFDAKGTPFIAG
KRIVPVIENHRFTGRYRDLYPANELIALLEEKGIVFRDGSNILPKLLENDDSHAIDTMVALIRSVLOQMRNSNA
ATGEDYINSPVRDLNGVCFDSRFONPEWPMDADANGAYHIALKGOQLLLNHLKESKDLKLQNGISNQDWL
AYIQELRNGRSSDDEATADSQHAAPPKKKRKVGGSGGSGGSGGSGGSGGSGGSGGSLEHHHHHH

Cpf1-6 nucleotide sequence (SEQ ID NO:1116)

AGCACCCAGTTTGAAGGTTTCACCAATCTGTATCAGGTTAGCAAAACCCTGCGTTTTGAACTGATTCCG
CAGGGTAAAACCCTGAAACATATTCAAGAACAGGGCTTCATCGAAGAGGATAAAGCACGTAACGATC
ACTACAAAGAACTGAAACCGATTATCGACCGCATCTATAAAACCTATGCAGATCAGTGTCTGCAGCTG
GTTCAGCTGGATTGGGAAAATCTGAGCGCAGCAATTGATAGTTATCGCAAAGAAAAAACCGAAGAAA
CCCGTAATGCACTGATTGAAGAACAGGCAACCTATCGTAATGCCATCCATGATTATTTCATTGGTCGTA
CCGATAATCTGACCGATGCAATTAACAAACGTCACGCCGAAATCTATAAAGGCCTGTTTAAAGCCGAA
CTGTTTAATGGCAAAGTTCTGAAACAGCTGGGCACCGTTACCACCACCGAACATGAAAATGCACTGCT
GCGTAGCTTTGATAAATTCACCACCTATTTCAGCGGCTTTTATGAGAATCGCAAAAACGTGTTTAGCGC
AGAAGATATTAGCACCGCAATTCCGCATCGTATTGTGCAGGATAATTTCCCGAAATTCAAAGAGAACT
GCCACATTTTTACCCGTCTGATTACCGCAGTTCCGAGCCTGCGTGAACATTTTGAAAACGTTAAAAAAG
CCATCGGCATCTTTGTTAGCACCAGCATTGAAGAAGTTTTTAGCTTCCCGTTTTACAATCAGCTGCTGA
CCCAGACCCAGATTGATCTGTATAACCAACTGCTGGGTGGTATTAGCCGTGAAGCAGGCACCGAAAAA
ATCAAAGGTCTGAATGAAGTGCTGAATCTGGCCATTCAGAAAAATGATGAAACCGCACATATTATTGC
AAGCCTGCCGCATCGTTTTATTCCGCTGTTCAAACAAATTCTGAGCGATCGTAATACCCTGAGCTTTAT
TCTGGAAGAATTCAAATCCGATGAAGAGGTGATTCAGAGCTTTTGCAAATACAAAACGCTGCTGCGCA
ATGAAAATGTTCTGGAAACTGCCGAAGCACTGTTTAACGAACTGAATAGCATTGATCTGACCCACATC
TTTATCAGCCACAAAAAACTGGAAACCATTTCAAGCGCACTGTGTGATCATTGGGATACCCTGCGTAA
TGCCCTGTATGAACGTCGTATTAGCGAACTGACCGGTAAAATTACCAAAAGCGCGAAAGAAAAAGTTC
AGCGCAGTCTGAAACATGAGGATATTAATCTGCAAGAGATTATTAGCGCAGCCGGTAAAGAACTGTCA
GAAGCATTTAAACAGAAAACCAGCGAAATTCTGTCACATGCACATGCAGCACTGGATCAGCCGCTGCC
GACCACCCTGAAAAAACAAGAAGAAAAAGAAATCCTGAAAAGCCAGCTGGATAGCCTGCTGGGTCTG
TATCATCTGCTGGACTGGTTTGCAGTTGATGAAAGCAATGAAGTTGATCCGGAATTTAGCGCACGTCT
GACCGGCATTAAACTGGAAATGGAACCGAGCCTGAGCTTTTATAACAAAGCCCGTAATTATGCCACCA
AAAAACCGTATAGCGTCGAAAAATTCAAACTGAACTTTCAGCGTCCGACCCTGGCAAGCGGTTGGGAT
GTTAATAAAGAAAAAAACAACGGTGCCATCCTGTTCGTGAAAAATGGCCTGTATTATCTGGGTATTAT
GCCGAAACAGAAAGGTCGTTATAAAGCGCTGAGCTTTGAACCGACGGAAAAAACCAGTGAAGGTTTT
GATAAAATGTACTACGACTATTTTCCGGATGCAGCCAAAATGATTCCGAAATGTAGCACCCAGCTGAA
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AGCAGTTACCGCACATTTTCAGACCCATACCACCCCGATTCTGCTGAGCAATAACTTTATTGAACCGCT
GGAAATCACCAAAGAGATCTACGATCTGAATAACCCGGAAAAAGAGCCGAAAAAATTCCAGACCGCA
TATGCAAAAAAAACCGGTGATCAGAAAGGTTATCGTGAAGCGCTGTGTAAATGGATTGATTTCACCCG
TGATTTTCTGAGCAAATACACCAAAACCACCAGTATCGATCTGAGCAGCCTGCGTCCGAGCAGCCAGT
ATAAAGATCTGGGCGAATATTATGCAGAACTGAATCCGCTGCTGTATCATATTAGCTTTCAGCGTATTG
CCGAGAAAGAAATCATGGACGCAGTTGAAACCGGTAAACTGTACCTGTTCCAGATCTACAATAAAGAT
TTTGCCAAAGGCCATCATGGCAAACCGAATCTGCATACCCTGTATTGGACCGGTCTGTTTAGCCCTGAA
AATCTGGCAAAAACCTCGATTAAACTGAATGGTCAGGCGGAACTGTTTTATCGTCCGAAAAGCCGTAT
GAAACGTATGGCACATCGTCTGGGTGAAAAAATGCTGAACAAAAAACTGAAAGACCAGAAAACCCCG
ATCCCGGATACACTGTATCAAGAACTGTATGATTATGTGAACCATCGTCTGAGCCATGATCTGAGTGA
TGAAGCACGTGCCCTGCTGCCGAATGTTATTACCAAAGAAGTTAGCCACGAGATCATTAAAGATCGTC
GTTTTACCAGCGACAAATTCCTGTTTCATGTGCCGATTACCCTGAATTATCAGGCAGCAAATAGCCCGA
GCAAATTTAACCAGCGTGTTAATGCATATCTGAAAGAACATCCAGAAACGCCGATTATTGGTATTGAT
CGTGGTGAACGTAACCTGATTTATATCACCGTTATTGATAGCACCGGCAAAATCCTGGAACAGCGTAG
CCTGAATACCATTCAGCAGTTTGATTACCAGAAAAAACTGGATAATCGCGAGAAAGAACGTGTTGCAG
CACGTCAGGCATGGTCAGTTGTTGGTACAATTAAAGACCTGAAACAGGGTTATCTGAGCCAGGTTATT
CATGAAATTGTGGATCTGATGATTCACTATCAGGCCGTTGTTGTGCTGGAAAACCTGAATTTTGGCTTT
AAAAGCAAACGTACCGGCATTGCAGAAAAAGCAGTTTATCAGCAGTTCGAGAAAATGCTGATTGACA
AACTGAATTGCCTGGTGCTGAAAGATTATCCGGCTGAAAAAGTTGGTGGTGTTCTGAATCCGTATCAG
CTGACCGATCAGTTTACCAGCTTTGCAAAAATGGGCACCCAGAGCGGATTTCTGTTTTATGTTCCGGCA
CCGTATACGAGCAAAATTGATCCGCTGACCGGTTTTGTTGATCCGTTTGTTTGGAAAACCATCAAAAAC
CATGAAAGCCGCAAACATTTTCTGGAAGGTTTCGATTTTCTGCATTACGACGTTAAAACGGGTGATTTC
ATCCTGCACTTTAAAATGAATCGCAATCTGAGTTTTCAGCGTGGCCTGCCTGGTTTTATGCCTGCATGG
GATATTGTGTTTGAGAAAAACGAAACACAGTTCGATGCAAAAGGCACCCCGTTTATTGCAGGTAAACG
TATTGTTCCGGTGATTGAAAATCATCGTTTCACCGGTCGTTATCGCGATCTGTATCCGGCAAATGAACT
GATCGCACTGCTGGAAGAGAAAGGTATTGTTTTTCGTGATGGCTCAAACATTCTGCCGAAACTGCTGG
AAAATGATGATAGCCATGCAATTGATACCATGGTTGCACTGATTCGTAGCGTTCTGCAGATGCGTAAT
AGCAATGCAGCAACCGGTGAAGATTACATTAATAGTCCGGTTCGTGATCTGAATGGTGTTTGTTTTGAT
AGCCGTTTTCAGAATCCGGAATGGCCGATGGATGCAGATGCAAATGGTGCATATCATATTGCACTGAA
AGGACAGCTGCTGCTGAACCACCTGAAAGAAAGCAAAGATCTGAAACTGCAAAACGGCATTAGCAAT
CAGGATTGGCTGGCATATATCCAAGAACTGCGTAACGGTCGTAGCAGTGATGATGAAGCAACCGCA
GATAGCCAGCATGCAGCACCGCCTAAAAAGAAACGTAAAGTTGGTGGTAGCGGTGGTTCAGGTGG
TAGTGGCGGTAGTGGTGGCTCAGGGGGTTCTGGTGGCTCTGGTGGTAGCCTCGAGCACCACCACCACC
ACCAC

Cpf1-7 amino acid sequence (SEQ ID NO:1109)

MGRDPGKPIPNPLLGLDSTAPKKKRKVGIHGVPAATQFEGFTNLYQVSKTLRFELIPQGKTLKHIQEQGFIEE
DKARNDHYKELKPIIDRIYKTYADQCLQLVQLDWENLSAAIDSYRKEKTEETRNALIEEQATYRNAIHDYFI
GRTDNLTDAINKRHAETYKGLFKAELFNGKVLKQLGTVTTTEHENALLRSFDKFTTYFSGFYENRKNVFSA
EDISTAIPHRIVQDNFPKFKENCHIFTRLITAVPSLREHFENVKKAIGIFVSTSIEEVFSFPFYNQLLTQTQIDLY
NQLLGGISREAGTEKIKGLNEVLNLAIQKNDETAHITASLPHRFIPLFKQILSDRNTLSFILEEFKSDEEVIQSFC
KYKTLLRNENVLETAEALFNELNSIDLTHIFISHKKLETISSALCDHWDTLRNALYERRISELTGKITKSAKE
KVQRSLKHEDINLQEIISAAGKELSEAFKQKTSEILSHAHAALDQPLPTTLKKQEEKEILKSQLDSLLGLYHL
LDWFAVDESNEVDPEFSARLTGIKLEMEPSLSFYNKARNYATKKPYSVEKFKLNFOMPTLASGWDVNKEK
NNGAILFVKNGLYYLGIMPKQKGRYKALSFEPTEKTSEGFDKMY YDYFPDAAKMIPKCSTQLKAVTAHFQ
THTTPILLSNNFIEPLEITKETYDLNNPEKEPKKFQTAY AKKTGDQKGYREALCKWIDFTRDFLSKYTKTTSI
DLSSLRPSSQYKDLGEYYAELNPLLYHISFQRIAEKEIMDAVETGKLYLFQIYNKDFAKGHHGKPNLHTLY
WTGLFSPENLAKTSIKLNGQAELFYRPKSRMKRMAHRLGEKMLNKKLKDQKTPIPDTLYQELYDYVNHRL
SHDLSDEARALLPNVITKEVSHEIIKDRRFTSDKFFFHVPITLNYQAANSPSKFNQRVNAYLKEHPETPIIGID
RGERNLIYITVIDSTGKILEQRSLNTIQQFDYQKKLDNREKERVAARQAWSVVGTIKDLKQGYLSQVIHEIV
DLMIHYQAVVVLENLNFGFKSKRTGIAEKAVYQQFEKMLIDKLNCLVLKDYPAEKVGGVLNPYQLTDQFT
SFAKMGTQSGFLFY VPAPYTSKIDPLTGFVDPFVWKTIKNHESRKHFLEGFDFLHYDVKTGDFILHFKMNR
NLSFQRGLPGFMPAWDIVFEKNETQFDAKGTPFIAGKRIVPVIENHRFTGRYRDLYPANELIALLEEKGIVFR
DGSNILPKLLENDDSHAIDTMVALIRSVLOMRNSNAATGEDYINSPVRDLNGVCFDSRFQNPEWPMDADA
NGAYHIALKGQLLLNHLKESKDLKLQNGISNQDWLAYIQELRNPKKKRKVKLAAALEHHHHHH
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Cpfl1-7 nucleotide sequence (SEQ ID NO:1117)

ATGGGTCGGGATCCAGGTAAACCGATTCCGAATCCGCTGCTGGGTCTGGATAGCACCGCACCGAAAAA
AAAACGTAAAGTTGGTATTCATGGTGTTCCGGCAGCAACCCAGTTTGAAGGTTTCACCAATCTGTATC
AGGTTAGCAAAACCCTGCGTTTTGAACTGATTCCGCAGGGTAAAACCCTGAAACATATTCAAGAACAG
GGCTTCATCGAAGAGGATAAAGCACGTAACGATCACTACAAAGAACTGAAACCGATTATCGACCGCA
TCTATAAAACCTATGCAGATCAGTGTCTGCAGCTGGTTCAGCTGGATTGGGAAAATCTGAGCGCAGCA
ATTGATAGTTATCGCAAAGAAAAAACCGAAGAAACCCGTAATGCACTGATTGAAGAACAGGCAACCT
ATCGTAATGCCATCCATGATTATTTCATTGGTCGTACCGATAATCTGACCGATGCAATTAACAAACGTC
ACGCCGAAATCTATAAAGGCCTGTTTAAAGCCGAACTGTTTAATGGCAAAGTTCTGAAACAGCTGGGC
ACCGTTACCACCACCGAACATGAAAATGCACTGCTGCGTAGCTTTGATAAATTCACCACCTATTTCAGC
GGCTTTTATGAGAATCGCAAAAACGTGTTTAGCGCAGAAGATATTAGCACCGCAATTCCGCATCGTAT
TGTGCAGGATAATTTCCCGAAATTCAAAGAGAACTGCCACATTTTTACCCGTCTGATTACCGCAGTTCC
GAGCCTGCGTGAACATTTTGAAAACGTTAAAAAAGCCATCGGCATCTTTGTTAGCACCAGCATTGAAG
AAGTTTTTAGCTTCCCGTTTTACAATCAGCTGCTGACCCAGACCCAGATTGATCTGTATAACCAACTGC
TGGGTGGTATTAGCCGTGAAGCAGGCACCGAAAAAATCAAAGGTCTGAATGAAGTGCTGAATCTGGC
CATTCAGAAAAATGATGAAACCGCACATATTATTGCAAGCCTGCCGCATCGTTTTATTCCGCTGTTCAA
ACAAATTCTGAGCGATCGTAATACCCTGAGCTTTATTCTGGAAGAATTCAAATCCGATGAAGAGGTGA
TTCAGAGCTTTTGCAAATACAAAACGCTGCTGCGCAATGAAAATGTTCTGGAAACTGCCGAAGCACTG
TTTAACGAACTGAATAGCATTGATCTGACCCACATCTTTATCAGCCACAAAAAACTGGAAACCATTTC
AAGCGCACTGTGTGATCATTGGGATACCCTGCGTAATGCCCTGTATGAACGTCGTATTAGCGAACTGA
CCGGTAAAATTACCAAAAGCGCGAAAGAAAAAGTTCAGCGCAGTCTGAAACATGAGGATATTAATCT
GCAAGAGATTATTAGCGCAGCCGGTAAAGAACTGTCAGAAGCATTTAAACAGAAAACCAGCGAAATT
CTGTCACATGCACATGCAGCACTGGATCAGCCGCTGCCGACCACCCTGAAAAAACAAGAAGAAAAAG
AAATCCTGAAAAGCCAGCTGGATAGCCTGCTGGGTCTGTATCATCTGCTGGACTGGTTTGCAGTTGAT
GAAAGCAATGAAGTTGATCCGGAATTTAGCGCACGTCTGACCGGCATTAAACTGGAAATGGAACCGA
GCCTGAGCTTTTATAACAAAGCCCGTAATTATGCCACCAAAAAACCGTATAGCGTCGAAAAATTCAAA
CTGAACTTTCAGATGCCGACCCTGGCAAGCGGTTGGGATGTTAATAAAGAAAAAAACAACGGTGCCAT
CCTGTTCGTGAAAAATGGCCTGTATTATCTGGGTATTATGCCGAAACAGAAAGGTCGTTATAAAGCGC
TGAGCTTTGAACCGACGGAAAAAACCAGTGAAGGTTTTGATAAAATGTACTACGACTATTTTCCGGAT
GCAGCCAAAATGATTCCGAAATGTAGCACCCAGCTGAAAGCAGTTACCGCACATTTTCAGACCCATAC
CACCCCGATTCTGCTGAGCAATAACTTTATTGAACCGCTGGAAATCACCAAAGAGATCTACGATCTGA
ATAACCCGGAAAAAGAGCCGAAAAAATTCCAGACCGCATATGCAAAAAAAACCGGTGATCAGAAAG
GTTATCGTGAAGCGCTGTGTAAATGGATTGATTTCACCCGTGATTTTCTGAGCAAATACACCAAAACC
ACCAGTATCGATCTGAGCAGCCTGCGTCCGAGCAGCCAGTATAAAGATCTGGGCGAATATTATGCAGA
ACTGAATCCGCTGCTGTATCATATTAGCTTTCAGCGTATTGCCGAGAAAGAAATCATGGACGCAGTTG
AAACCGGTAAACTGTACCTGTTCCAGATCTACAATAAAGATTTTGCCAAAGGCCATCATGGCAAACCG
AATCTGCATACCCTGTATTGGACCGGTCTGTTTAGCCCTGAAAATCTGGCAAAAACCTCGATTAAACTG
AATGGTCAGGCGGAACTGTTTTATCGTCCGAAAAGCCGTATGAAACGTATGGCACATCGTCTGGGTGA
AAAAATGCTGAACAAAAAACTGAAAGACCAGAAAACCCCGATCCCGGATACACTGTATCAAGAACTG
TATGATTATGTGAACCATCGTCTGAGCCATGATCTGAGTGATGAAGCACGTGCCCTGCTGCCGAATGTT
ATTACCAAAGAAGTTAGCCACGAGATCATTAAAGATCGTCGTTTTACCAGCGACAAATTCTTTTTTCAT
GTGCCGATTACCCTGAATTATCAGGCAGCAAATAGCCCGAGCAAATTTAACCAGCGTGTTAATGCATA
TCTGAAAGAACATCCAGAAACGCCGATTATTGGTATTGATCGTGGTGAACGTAACCTGATTTATATCA
CCGTTATTGATAGCACCGGCAAAATCCTGGAACAGCGTAGCCTGAATACCATTCAGCAGTTTGATTAC
CAGAAAAAACTGGATAATCGCGAGAAAGAACGTGTTGCAGCACGTCAGGCATGGTCAGTTGTTGGTA
CAATTAAAGACCTGAAACAGGGTTATCTGAGCCAGGTTATTCATGAAATTGTGGATCTGATGATTCAC
TATCAGGCCGTTGTTGTGCTGGAAAACCTGAATTTTGGCTTTAAAAGCAAACGTACCGGCATTGCAGA
AAAAGCAGTTTATCAGCAGTTCGAGAAAATGCTGATTGACAAACTGAATTGCCTGGTGCTGAAAGATT
ATCCGGCTGAAAAAGTTGGTGGTGTTCTGAATCCGTATCAGCTGACCGATCAGTTTACCAGCTTTGCAA
AAATGGGCACCCAGAGCGGATTTCTGTTTTATGTTCCGGCACCGTATACGAGCAAAATTGATCCGCTG
ACCGGTTTTGTTGATCCGTTTGTTTGGAAAACCATCAAAAACCATGAAAGCCGCAAACATTTTCTGGA
AGGTTTCGATTTTCTGCATTACGACGTTAAAACGGGTGATTTCATCCTGCACTTTAAAATGAATCGCAA
TCTGAGTTTTCAGCGTGGCCTGCCTGGTTTTATGCCTGCATGGGATATTGTGTTTGAGAAAAACGAAAC
ACAGTTCGATGCAAAAGGCACCCCGTTTATTGCAGGTAAACGTATTGTTCCGGTGATTGAAAATCATC
GTTTCACCGGTCGTTATCGCGATCTGTATCCGGCAAATGAACTGATCGCACTGCTGGAAGAGAAAGGT
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ATTGTTTTTCGTGATGGCTCAAACATTCTGCCGAAACTGCTGGAAAATGATGATAGCCATGCAATTGAT
ACCATGGTTGCACTGATTCGTAGCGTTCTGCAGATGCGTAATAGCAATGCAGCAACCGGTGAAGATTA
CATTAATAGTCCGGTTCGTGATCTGAATGGTGTTTGTTTTGATAGCCGTTTTCAGAATCCGGAATGGCC
GATGGATGCAGATGCAAATGGTGCATATCATATTGCACTGAAAGGACAGCTGCTGCTGAACCACCTGA
AAGAAAGCAAAGATCTGAAACTGCAAAACGGCATTAGCAATCAGGATTGGCTGGCATATATCCAAGA
ACTGCGTAACCCTAAAAAAAAACGCAAAGTGAAGCTTGCGGCCGCACTCGAGCACCACCACCACCAC
CAC




