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FIG. 2

»>Cast2l_1_257905508 (SEQ ID NO: 102}

MASHKETESNCIIKTFSFRKIKNANGLSLDVLNDATTEYONYYNICSDWIKDHLTMEKISELYKY IPNEKKN
SGYALTLISDEWKDKPMYMMEKKGY PANNRDNATIYETINTCNTERYTGNILNEFSDTYYRREGYVASAT SN
YVITKISEMSTGSRSKNISNDSDVDT IMEQVIYEMEHNGW T SVKDWENQMEY LESKTDESNPNEVYRMTTLY

EFYKSEIDEVNSKMETMSTIDELIKFGGCRREDSKRKSMY IMGGSNTPEFDITQIGGNSINIKEFSKNLNVDVE

GRYDVIRKDNTLLVDIINGHGASEVLKIINDEIYIDINVSVPEDKKIATTNKVVGIDVNIKHMLLATNILD

ST
L \.;'E‘.x

EMEKKDIY

SVIKKGYYDITEFDNDVVIDAKLSAKGELSKEKDDEFFNTMIKSTHFADIRKDY FITLENN

GTAG

o

VELVPISYFTSOMDSIDHKIY EVODNKSGRKLKLANKHEVRESOEKEINGLNADYNAARNIAY IMENTDCEN

o

MEMEQSRTDRSLYNRPSYRETF IKTQGSAVARLRKEGEVKILDEASV®

Repeat ATTGTTGTAACTCTTATTTTGTATGGAGTAAACAAL (SEQID NO:1)
Spacer length: 30

FIG. 2B

»>Cas12L_2_ 186848753 (SEQ 1D NO:103)
MAHKKNYGAEIVKTYSFKVEKNTNGITMEKLMNAIDEFQSYYNLCSDWICKNLTTMTIGDLDOYIR
EKAKGNTYATVLLDEAWKNQPLYKIFGKKYSENNRNNALYCALSBVIDMTKENVLGFSKTHYIR
NDYILNVISNYASKLSKLNTGVKSRAIKETSDEATHEQVIYEMEHNKWESIEDWKNOIEYLNSKT
DYNPTYMERMKTLSAYYSTHKSEVDAKMOEMAVENLVKFGGORRNNSKKSMFIMGSNTTNYT
ISYIGGNSFNINFANILNFDVYGRRDVVKNGEVLVDIMANHGDSIVLKIVNGELYADVPCSVTLNK
VESNFDKVYGIDVNMEKHMLLSTSITDNGSSDFLNIYKEMSNNAEFMALCPEEDRKY YKDISKYV
TFAPLELDLLFSRISKQGKVKMEKVY SEILEALKWKFFANGDNKNRIYVESIQKIRQOIKALCVIK
NAYYEQQSAYDIDKTQEYIETHPFBLTEKGMSIKSKMDKICOTHGCRNNEDYAYSFFERNG Y SH
GLEKLTSSOFEKTKEMPTCKSLLNFHKVLGHTLSELETLRPINDVVKKGYYTFTTDNEGKITDASL
SEKGKVRKMEDDFFNQAIKAIHFADVKDYFATLSNNGQTGIFFVPSQFTSOMDSNTHNLYFENA
KNGGLKLAPKYKVROTQEYHLNGLPADYNAARNIAYIGLDETMRNTFLKKANSNKSLYNQPIYD
TGIKKTAGYFSRMKKLKRYEH*

Repeat: ATTGTTGTAGACCTCTTTTTATAAGGATTGAACAAC (SEQ 1D NO:3)
Spacer length: 30
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FiG. 2C

>Casi2l_3_86741187 (SEQID NO:104)
MRISPHLFYIFFKKIWKCHFFVLSLYOQLNQYIMASHEKTESNQHKTFSFKIKNANGLSLDVLNDAI
TEYQNYYNICSDWIKDHLTMKIGELYKYIPDEKKNSGYALTLISDEWKDKPMYMMFKKGYPANN
RONAIYETLNTCONTEHYTGNILNFSDTYYRRFGYVASAISNYVTKISKMSTGSRSKNISNDSDVD
TIMEQVIYEMEHNGWTSVKDWENQMEYLESKTDSNPNFVYRMTTLYEFYKSHIDEVYNSKMET
MSIDSLIKFGGORRKDSKKSMYIMGGONTRFDITQIGGNSLNIKFSKNLNVDVFGRYDVIKDNTL
LYDUNGHGASFVLIGNGEIYIDINVEVPFDRKIATTNRKVVGIDVNIKHMLLATNILDDGNVNGY VNI
YKEVINDSDFKKVONSTYMKYFTDFSKFVTFCPLEFDFLFSRVONOQKGIYNDNSAMEKSFSDVL
NKLKWNFIETGDNTKRIYIENVMKLRSQMEAYAIVKNAYYRKOQSEY DFGKSEEFIQEHPFSNTD
KGIEILNKLDNISKKILGCRNNIQYSYNLFEINGY DMISLEKLTSSQFKKKPFRPTVNSLLKYHKILG
CTQEEMEKKDIYSVIKKGYYDHFDNDVVTDAKLSTKGELSKFKDDFFNLMIKSIHFADIKDYFITL
SNNGTAGYSLVYPSYFTSQMDSIDHKIYFVODNKSGKLKLANKHKVRSSGEKHINGLNADYNAA
RNIAYIMENTECRNMFMKQSRTDKESLYNKPSYETFIKTQGSAVAKLKKEGFVKILDEASV

Repeat: ATTGTTGTAACTCTTATTTTGTATGGAGTAAACAAC (SEQ 1D NO: 1)
Spacer length: 30
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FIG. 2D

>Cas12L_4_ 67031163 (SEQ ID NO:105)

MRISPHLFYIFFKKIWKSHFFVLSLY QLNQYIMASHKKTESNQHKTFSFKIKNANGLSLDVLNDAI
TEYQNYYNICSDWIKDHLTMKIGELYKYIPDEKKNSGYALTLISDEWKDKPMYMMFKKGYPANN
RONAYETLNTCNTEHYTGNILNFRDTYYRRFGYVASTISNYVTKISKMSTGSRIKNISNDSDVD
TIMEQVIYEMEHNGWTSVKDWENQMEYLESKTDSNPNFVYRMTTLYEFYKSHIDEVYNSKMET
MSIDSLIKFGGORRKDSKKSMYIMGGONTRFDITQIGGNSLNIKFSKNLNVDVFGRYDVIKDNTL
LYDUNGHGASFVLIGNGEIYIDINVEVPFDRKIATTNRKVVGIDVNIKHMLLATNILDDGNVNGY VNI
YKEVINDSDFKKVONSTYMKYFTDFSKFVTFCPLEFDFLFSRVONOQKGIYNDNSAMEKSFSDVL
NKLKWNFIETGDNTKRIYIENVMKLRSQMEAYAIVKNAYYRKOQSEY DFGKSEEFIQEHPFSNTD
KOIEILNKLDNISKKILGCRNNIQYSYNLFEINGY DMISLEKLTSSQFKKNPFPTYNSLLKYHKILG
CTQEEMEKKDIYSVIKKGYYDHFDNDVVTDAKLSTKGELSKFKDDFFNLMIKSIHFADIKDYFITL
SNNGTAGVYSLYPSYFTSQMDSIDHKIYFVODNKSGKLKLANKHKVRSSQEKHINGLNADYNAA
RNIAYIMENTECRNMFMKQSRTDKSLY NKPSYETFIKTQGSAVAKLKKEGFVKILDEASY”"

Repeat: ATTGTTGTAACTCTTATTTTGTATGGAGTAAACAAC (SEQ 1D NO: 1)
Spacer length: 30

FIG. 2E

>Cas12L_5_67793351 (SEQ ID NO:106)

MRISPHLFYIFFKKIWKCHIFVLSLYGLNQYIMASHKKTESNGHKTFSFKIKNANGLSLDVLNDAIT
EYQNYYNICSDWIKDHLTMKIGELYRYIPDERKKNSGYALTLSDEWKDKPMYMMFKKGYPANNR
DNAIYETLNTCONTEHYTGNILNFSDTYYRRFGYVASTISNYVTKISKMESTGSRSKNISNDSDVDTI
MEQVIYEMEHNGWTSVKDWENQMEYLESKTDSNPNFVYRMTTLYEFYKSHIDEVNSKMETMS
IDSLIKFCGCRRKDSKKSMYIMGGSNTRFRITQIGGNSLNIKFSKNLNVDVFGRYDVIKDNTLLVD
HNGHGASFVLKENGEIYIDINVEVPFDRIKIATTNKVVGVDYNIKHMLLATNILDDGNVNGYVNIYK
EVINDSDFKKVONSTYMKYFTDFSKFYTFCPLEFDFLFSRVONGKGHYNDNSAMEKSFSDVLNK
LWNFIETGDNTERIVIENVMKLRSQMEKAYAIVKNAYYKQOSEYDFGKSEEFIQEHPFSNTDKGH
EILNKLDNISKKILGCRNNHQY SYNLFEINGYDMISLEKLTSSOFKKKPFPTVNSLLKYHKILGCTQ
EEMEKKDIYSVIKKGYYDHFDNDVVTDAKLSTKGELSKFKDDFFNLMIKSIHFADIKDYFITLENN
GTAGVSLVYPSYFTSQMDSIDHKIYFVODNKSGHLEKLANKHKYRSSOEKHINGLNADYNAARNIA
YIMENTDCRNMFMKQSRTDKSLYNKRPSYETFIKTQGSAVAKLKKEGFVKILDEASY®

Repeat: ATTGTTGTAACTCTTATTTTGTATGGAGTAAACAAC (SEQ ID NG:1)
Spacer length: 30
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FIG. 2F

»Casi2l_B_67912869 partial (SEQ ID NO:1GT)
QYVTFAPLELDLLFSRISKQGKVKMEKAYSEILEALKWKFFANGDNKNRIYVESIOKIROQIKALC
VIKNAYYEQQSAYDIDKTQEYIETHPFSLTEKGMSIKSKMDKICQTHGCRNNIDYAYSFFERNGY
THOLEKLTSSOFEKTKSMPTCKSLLNFHKVLGHTLSELETLRPINDVVKKGYYAFTTDNEGRITDA
SLSEKGKVRKMKDDFFNQAIKAIHFADVKDYFATLSNNGQTGIFFVRPSOF TSOMDBNTHNLYFE
NAKNGGLKLASKSKYRKSQEYHLNGLPADYNAARNIAYIGLDEIMRNTFLKKANSNKSLYNQPI
YDTGIKKTAGVFSRMEKKLKKYKVI*

Repeat ATTGTTGTAGATACCTTTITGTAAGGATTGAACAAL (SEQ 1D NO:B)
Spacer length: 30

FIG. 2G

>Casi2l_7_68080316_partial (SEQ 1D NO:108)
YLNDAITEYQNYYNICSDWIKDHLTMKIGELYKYIPDEKKNSGYALTLISDEWKDKPMY MMFKK
GYPANSRDNAIYEALNTCONTEHYTGNILNFSDTYYRRFGYVASAISNYVTKISKMESTGSREKNIS
NDSDVDTIMEQVIVEMEHNGWTSVKDWENGQMEYLESKTDGNPNFVYRMTTLYEFYKGHIDEY
NEKMETMSIDSLIKFGGCRRKDSKKSMYIMGGSNTPFDITQIGGNSLNIKFSKNLNVDVFGRYD
VIKDNTLLVDHNGHGASFVLKINDENIDINVEVPFDRKIATTNRKVVGIDYNIKHMLLATNILDDGN
YNGYVNIYKEVINDSDFKKVONSTVMKYFTDFSKFVTFCPLEFDFLFSRVCNQKGIYNDNSAME
KSFSNVLNKLKWNFIETGDNTKRIYIENVMKLRSOMKAYAIVKNAYYKQQSEYDFGKSEEFIQE
HPFSNTDKGIEILHKLDNISKKILGCRNNIQYSYNLFEINGYDMISLEKLTSSQFKKKPFPTVNSLL
KYHKILGCTQEEMEKKDIYSVIKKGYYDHFDNDVVTDAKLSTKGELSKFKDDFFNLMIKSIHFADI
KOYFITLSNNGTAGVSLVPSYFTSOMDSIDHKIVFVQDNKSGKLKLANKHKVRSSQEKHINGELN
ADYNAARNIAYIMENTDCRNMFMKQSRTDKSLYNKPSYETFIKTQGSAVAKLKKEGFMKILDEA
Sv*

Repeat: ATTGTTGTAACTCTTATTTTGTATGGAGTAAACAAC (BEQ ID NO:1)
Spacer length: 30
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FIG. 2H

»Casi2l B8 68328282 partial (SEQ ID NO:169)

IFFKKIWKCHIFVLBLYQLNQYIMASHKKTESNOHKTFSFKIKNANGLSLDVLNDAITEYQNYYNIC
SDWIKDHLTMKIGELYKYIPDEKKNSGYALTLISDEWKDKPMYMMFKKGYPANSRDNAIYEALN
TONTEHYTGONILNFSDTYYRRFGYVASAISNYVTKISKMSTGERSKNISNDSDVDTIMEQVIYEM
EHNGWTSVKDWENQMEYLESKTDSNPNFVYRMTTLYEFYKSHIDEVNSKMETMSIDSLIKFGG
CRREKDSKKSMYIMGGENTPFDITQIDGONSLNIKFSKNLNVDVFGRYDVIKDNTLLYDHNGHGAS
FYLKUNDEIYIDINVSVPFDRKIATTNRKVWWGVDVNIKHMLLATNILDDGNVNGYVNIYKEVINDSDF
KKVONSTYMIYFTDFSKFVTFCPLEFDFLFSRVONGKGIYNDNSAMEKSFSDVLNKLKWNFIET
GDNTERIYIENVMKLRSQMEKAYAIVKNAYYKQOSEY DFGKSEEFIQEHPFENTDKGIEILHKLDNI
SEHILGCRNNIQYSYNLFEINGYDMISLEKLTSSQFKKKPFPTYNSLLKYHKILGCTQEEMERKD!
YEVIKKGYYDRHFONDVYVTDAKLSTKGELSKFKDDFFNLMIKSIHFADIKDYFITLSNNGTAGYSBLY
FSYFTSQMDSIDHKIYFVODNKSCKLKLANKHKVRBSGEKHINGLNADYNAARNIAYIMENTEQ
GSAVAKLKKEGFVKILDEASY®

Repeat: ATTGTTGTAACTCTTATTITTGTATGGCAGTAAACAAC (SEQ ID NO:1)
Spacer length: 30

FIG. 2

>Cas12L_9 68454124 (SEQ ID NO:110)

MASHKKTESNQUKTFSFKIKNANGLSLDVLNDAITEYQNYYNICSDWIKDHLTMKIGELYKYIPDE
KEKNSGYALTHSDEWKDKPMYMMFKKGYPANNRDNAIYETLNTCONTEHYTGNILNFSDTYYRR
FGYVASAISNYVTKISKMSTGEBREKNISNDSDVDTIMEQVIYEMEHNGWTSVKDWENQMEYLE
SKTDSNPNFVYRMTTLYEFYKSHIDEVNSKMETMSIDSUKFGGORRKDSKKSMYIMGGSNTPF
DITOIGGNSLNHCFSKNLNVDVFGRYDVIKDNTLLVDHNGHGASFVLEKHNGEIVIDINVSVPFDKKI
ATTNRKYVGVDVNIKHMLLATNILDDGNYNGYVNIYKEVINDSDFKKVONSTVMKYFTDFSKFVTF
CPLEFDFLFSRVCNQKGIYNDNSAMEKSFSDVLNKLKWNFIETGDNTKRIYIENVMKLRSOMKA
YAIVKNAYYKQQOQSEYDFGKSEEFIQEHPFSNTDKGIEILNKLDNISKKILGCRNNHQYSYNLFEIN
GYDMISLEKLTSSQFKKKPFRTYNSLLKYHKILGCTQEEMEKKDIY SVIKKGYYDHF DNDVVYTDA
KLSAKGELSKFKDDFFNLMIKSIHFADIKDYFITLSNNGTAGVSLVPSYFTSQMDSIDHKIYFVQD
NKSGKLKEANKHKVRSSQEKHINGLNADYNAARNIAYIMENTECRNMFMKQSRTDKSBLYNKPS
YETFIKTQGSAVSKLKKDGFVKILDEASY®

Repeat: ATTGTTGTAACTCTTATTTITGTATGGAGTAAACAAC (SEQ 1D NGO 1)
Spacer fength: 30
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FIG. 24

>CasiZl._10_68605313 (SEQ D NO111)
MMKKMRTNPHLEYICFKKIWKCHFFALSLYQLNQYIMASHKKTESNQUKTFSFRIKNANGLSLD
VENDAITEYQNYYNICSDWIKDHLTMKIGELYKYIPDEKKNSGYALTLISDEWKDKPMYMMFKK
GYPANSRDNAIYEALNTCNTEHYTGNILNFSDTYYRRFGYVASTISNYVTKISKMSTGSRSKNIS
NDSDVDTIMEQVIVEMEHNGWTSVKDWENQMEYLESKTDONPNFVYRMTTLYEFYKSHIDEY
NSKMETMSIDSLIKFGGCRRKDSKKSMYIMGGSNTRFRDITQIGONSLNIKFSKNLNVDVFGRYD
VIKDNTLLVDHNEHGASFVLKHNDENYIDINVSVPFDKIIATTNKYVGVDVNIKHMULLATNILDDGN
WNGYVNIYKEVINDSDFKKVONSTVMKY FTDFSKFVTFCPLEFDFLFSRVCONGKGIYNDNSAME
KSFSDVLNKLKWNFIETGDNTKRIYIENVMKLRSOMKAYAIVKNAYYKOQSEYDFGKSEEFIQE
HPFENTDKGIEILNKLDNISKIKILGORNNIQYSYNLFEINGYDMISLEKLTSSQFKKKPFRPTYNSLL
KYHIKILGCTQEEMEKKDIY SVIKKGYYDHF DNDVVTDAKLSTRGELSKFKDDFFNLMIKSIHFADE
KOYFITLSNNGTAGYSLVFSYFTSQMDSIDHKIYFVODNKSGKLKLANKHKVRSSCEKHINGEN
ADYNAARNIAYIMENTECRNMFMKOSRTDKSLYNKPSYETFIKTQGSAVAKLKKEGFVKILDEA
SA*

Repeat: ATTGTTGTAACTCTTATTITTGTATGGCAGTAAACAAC (SEQ ID NO:1)
Spacer length: 30

FIG. 2K

>Cas12L_11_69266821_partial {SEQ ID NO:112)

NKSGKLKLANKHKVRSSQEKHINGLNADY NAARNIAYIMENTECRNMIMKQSRTOKSLYNKRPS
YETHKTOQGSAVAKLKKEGFVKILDEASY”

Repeat: ATTGTTGTAACTCTTATTTTGTATGGAGTAAACAAC (SEQ ID NO:1)
Spacer length: 30

FIG. 2L

>Casi2l_12_89417229 partial {(SEQID NO:112}
NKSGKLKEANKHKYRSSQEKHINGLNADYNAARNIAYIMENTECRNMFMKQSRTDKSLYNKPS
YETRIKTQGSAVAKLKKEGFVRKILDEASY”

Repeat: ATTGTTGTAACTCTTATTTTGTATGGAGTAAACAAC (SEQ 1D NO:1)
Spacer length: 30
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FIG. 2M

»>Castal_13_69733214 {(SEQ ID NO: 113}
MASHKKTESNGHKTFSFKIKNANGLSLDVLNDAITEYONYYNICSDWIKDHLTMKIGELYKYIPDE
KENSGYALTLISDEWKDKPMYMMFKKGYPANSRDNAIYEALNTCONTEHYTGNILNFSDTYYRR
FOYVASTISNYVTKISKMSTGSREKNISNDSDVDTIMEQVIYEMEHNGWTSVKDWENQMEYLE
SKTDSNPNFVYRMTTLYEFYKSHIDEVYNSKMETMSIDSLIKFGGCORRKDSKKSMYIMGGSNTPF
DITQIGGNSLNIKFSKNLNVDVFGRYDVIKDNTLLVDINGHGASFVLKHENGEIYIDINVSVPFDKKI
ATTNKVVGVYDVYNIKHMLLATNILDDGNVNGYVNIYKEVINDSDFKKVONSTVMKYFTDFSKFVTF
CPLEFDFLFSRVCONOKGIYNDNSAMEKSFSDVLNKLKWNFIETGDNTKRIVIENVMKLRSQMKA
YAIVKNAYYRKOQSEYDFGKSEEFIQEHPFSNTDKGIEILNKLDNISKKILGCRNNHQYSYNLFEIN
GYDMISLEKLTSSQFEKKPFPTYNSLLKYHKILGCTQEEMEKKDIY SVIKKGYYDHFDNDVYVTDA
KLSTKGELSKFKDDFFNLMIKSIHFADIKDYFITLSNNGTAGVSLVFSYFTSQMDSIDHKIYFVOD
NKSGKLKLANKHKVRESQEKHINGLNADY NAARNIAYIMENTDCRNMFMKQSRTDKSLYNKPS
YETFIKTQGSAVAKLKKEGFVKILDEASY”

Repeat: ATTGTTGTAACTCTTATTTTGTATGGCAGTAAACAAC (SEQID NO:1)
Spacer length: 30

FIG. 2N
>Cas12L_14_70235246_partial (SEQ ID NO:114)
VPEDKKIATTNKVVGYDVNIKHMLLATNILDDGNYNGY VNIY KEVINDSDFKKVCONS TVMKYFTD
FSKFVTFCPLEFDFLFSRVONQKGIYNDNSAMEKSF SDVLNKLKWNFIETGDNTKRIYIENVMKL
REQMKAYAIVKNAYYKOQSEY DFGKSEEFIGEHPFSNTDKGIEILNKLDNISKKILGCRNNIQYS
YNLFEINGYDMISLEKLTSSOFKKKSFPTVDSLLKYHKILGC TQEEMEKKDIYSVIKKGY YDIIFDN
DVVTDAKLSTKGELSKFKDDFFNLMIKSIHFADIKDYFITLSNNGTAGVSLVPSYFTSQMDSIDHK
FYEVODNKSGKLKLANKHKVRSSOEKHINGLNADYNAARNIAYIMENTDCRNMFMKQSRTDKS
LYNKPSYETFIKTQGSAVAKLKKEGFVKILDEASY*

Repeat: ATTGTTGTAACTCTTATTTTGTATGGAGTAAACAAC (SEQ ID NO:T)
Spacer length: 30
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FIG. 20

»>Castal_15_ 70724743 (SEQ 1D NO: 118}

MASHKKTESNGHKTFSFKIKNANGLSLDVLNDAITEYONYYNICSDWIKDHLTMKIGELYKYIPDE
KENSGYALTLISDEWKDKPMYMMFKKGYPANNRDNAIYETLNTCOCNTEHYTGNILNFSDTYYRR
FOYVASAIBNYVTKISKMSTGSRSKNISNDSDVDTIMEQVIYEMEHNGWTSVKDWENQMEYLE
SKTDSNPNFVYRMTTLYEFYKSHIDEVYNSKMETMSIDSLIKFGGCORRKDSKKSMYIMGGSNTPF
DITQIGGNSLNIKFSKNLNVDVFGRYDVIKDNTLLVDINGHGASFVLKHENGEIYIDINVSVPFDKKI
ATTNKVVGVYDVYNIKHMLLATNILDDGNVNGYVNIYKEVINDSDFKKVONSTVMKYFTDFSKFVTF
CPLEFDFLFSRVCONOKGIYNDNSAMEKSFSDVLNKLKWNFIETGDNTKRIVIENVMKLRSQMKA
YAIVKNAYYRKOQSEYDFGKSEEFIQEHPFSNTDKGIEILNKLDNISKKILGCRNNHQYSYNLFEIN
GYDMISLEKLTSSQOFKKKPFPTYNSLLKYHKILGCTQEEMEKKDIY SVIKKGYYDHFDNDVYVTDA
KLSTKGELSKFKDDFFNLMIKSIHFADIKDYFITLSNNGTAGVSLVFSYFTSQMDSIDHKIYFVOD
NKSGKLKLANKHKVRESQEKHINGLNADY NAARNIAYIMENTECRNMIMKQSRTOKSLYNKRPS
YETFIKTQGSAVAKLKKEGFVKILDEASY”

Repeat: ATTGTTGTAACTCTTATTITTGTATGGCAGTAAACAAC (SEQ ID NO:1)
Spacer length: 30

FIG. 2P

>Cas12L 16 70731038 {(SEQ 1D NO:118)
MAHKKNIGAEIVKTYSFRKVENTNGITMEKLMNAIDEYQSYYNLCSDWICKNLTTMTIGDLDRYIP
EKAKDNIYATVLLDEVWKNQPLYKIFGKKYSSNNRINALYCTLSSVIDINKKNILGLSQTYYARNG
YILNVISNYASKLSKINTGVKRHTIKETSDEATIVEQVIYEMEHNKWESIEDWKNQIEYLNSKTDY
NPTYMERMKTLSAYYSEHKSEVDAKMQEMAVENLVKFGGORRNNSKKSMFIMGESSKTTYTIS
YIGDNCFNINFANILNFDVYGRROVVEKNGEVLVDIMANHGDSIVLKIVNGELYADVPCSTTLNKY
ESTFDKVAGIDVNMEHMLLSTSVTDNGNSDFVYNIYKEMSNNAEFMALCPEEDRKYYKDISQYY
TFAPLELDLLFSRISKGGKVKMEKAYSEILEALKWKFFANGDNKNRIYVENIQKIRQOIKALCVIK
NAYYEQQSAYDIDKTQEYIEAHPFSLTEKCGMSIKSKMDNICRTHGCRNNIDYAYSFFERNDYSH
GLEKLTSSQFEKTKSLPTCKSLLNFHKYLGHTLSELETLPINDVVKKGYYTFTTDNEGRITDASL
SEKGRKVRKMKDDFFNQAIKAIHFADVKDYFATLONNGQTGIFFVPSOFTSQMDSNTHTLYFENA
KNGOLKLASKYKRVRKSQEYHLNGLPADYNAARNIAYIGLDEIMRNTFLKKANSNKSLYNGQRPIYDT
GIKKTAGVYFSRMEKKLKKY KV

Repeat: TATTGTTGTAGATACCTTTTTGTAAGGATTAAACAAC (SEQ D NOT)
Spacer length: 30
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FIG. 2Q

>Casi2l._17_70889381 {(SEQ D NO117)
MASHKKTESNQHKTFSFKIKNANGLSLDVLINDAITEYQNYYNICSDWIKDHLTMKIGELYKYIPDE
KKNSGYALTLISDEWKDIKPMYMMFKKGYPANSRDNAIYEALNTONTEHYTONILNFSDTYYRR
FGYVASTISNYVTKISKMSTGERSKNISNDSDVDTIMEQVIYEMEHNGWTSYKDWENOMEYLE
SKTDSNPNFVYRMTTLYEFYKSHIDEVNSKMETMSIDSLIKFGGCRRKDSKKEMYIMGGENTRF
DITQIGGNSLNIKFSKNLNVDVFGRYDVIKDNTLLVDINGHGASFVLKHNGEIYIDINVSVRFFDKK
ATTNRVVGVDVNIKHMLLATNILDDGNVNGYVNIYKEVINDSDFKKVONSTYVMQYFTDFSKRVTF
CPLEFDFLFORVONQKGIYNDNSAMEKSFSDVLNKLKWNFIETGDNTKRIYIENVMKLRSGMKA
YAIVKNAYYKQOSEY DFGKSEEFIQEHPFSNTDKGIEILNKLDNISKIGLGCRNNIHQYSYNLFEIN
GYDMISLEKLTSSQFKKKPFPTYNSLLKYHKILGCTOEEMEKKDIYSVIKKGYYDHFDNDVVTDA
KLSTKGELSKFEDDFFNLMECSIHFADIKDYFITLSNNGTAGVSLYPSYFTSOMDSIDHKIYFVQD
NKSCKLKLANKHKVYRBSGEKHINGLNADYNAARNIAYIMENTECRNMFMKQSRTDKSLYNKPS
YETFIKTQGSAVAKLKKEGFVKIDEASY”

FIG. 2R

»>Cas12L_18_71078088 (SEQ 1D NO:118)
MASHKKTESNOHKTFSFKIKNANGLSLDVLNDAITEYONYYNICSDWIKDHLTMKIGELYKYIPDE
KIKNSGYALTUSDEWKDKPMYMMFKKGYPANNRDNAIYEALNTCNTEHYTGNILNFSDTYYRR
FOYVASTISNYVTKISKMSTGSRSKNISNDSDVDTIMEQVIYEMEHNGWTSVKDWENQMEYLE
SKTDSNPNFYYRMTTLYEFYKSHIDEVNSKMETMSIDSLIKFGGORRKDSKKSMYIMGGSNTPF
DITQIGONSLNHKFSKNLNVDVFGRYDVIKDNTLLVYDHNGHGASFVLIHNGENYIDINVSVYPFDKKI
ATTNKVVGVYDVNIKHMLLATNILDDGNVYNGY VNIYKEVINDSDFKKVONSTVMKYFTDFSKFVTF
CPLEFDFLFERVCONQKGIYNDNSAMEKSFSDVLNKLKWNFETGDNTKRIVIENVMKLRSQMEA
YAIVKNAYYKOQSEYDFGKSEEFIGEHPFSNTDRKGIEILNKLDNISKKILGCRNNHQYSYNLFEIN
GYDMISLEKLTSSOFKKKPFPTYVNSLLKYHIILGCTQEEMEKKDIY SVIKKGYYDHF DNGVVTDA
KLSTKGELSKFKDDFFNLMIKSIHFADIKDYFITLSNNGTAGVSLVPSYFTSQMDSIDHKIYFVQD
NKSGKLKEANKHKVYRSSQEKHINGLNADY NAARNIAYIMENTECRNMFMKQSRTDKSLYNKPS
YETFRIKTQGSAVAKLKKEGFVIILDEASY”

Repeat: ATTGTTGTAACTCTTATTTTGTATGCAGTAAACAAC (SEQID NGO
Spacer length: 30
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FIG. 28

>Casi2l._18 71183508 partial {SEQID NO: 118}
EKKNSGYALTLISDEWKDKPMYMMEKKGYPANNRDNAIYETLNTONTEHYTGNILNFSDTYYR
REFGYVASAISNYVTKISKMSTGSRBKNISNDSDVDTIMEQVIYEMEHNGWTSVKDWENGMEY L
ESKTDSNPNFVYRMTTLYEFYKSHIDEVNSKMETMSIDSLIKFGGORRKDSKKSMYIMGGSNTP
FOITQIGGNSLNIKFSKNLNVDVFGRYDVIKDNTLLVDENEHGASFVLKINDEIYIDINVSVPFDKK
IATTNRVVGVDVYNIKHMLLATNILDDGNVNGYVNIYKEVINDSDFKKVONSTVMKYFTDFSKFYT
FCPLEFDFLFOSRVONQKGIYNDNSAMEKSFSDVLNKLKWNFIETGDNTKRIYIENVMKLRSQMK
AYAIVKNAYYKQQSEYDFGKSEEFIQEHPFSNTDRKGIEILNKLDNISKKILGCRNNHQYSYNLFE]
NGYDMISLEKLTSSOFKKKPFPTYNSLLKYHKILGCTQEEMEKKDIY SVIKKGYYDHFDNDWWTD
AKLSTKGELSKFKDDFFNLMIKSIHFADIKDYFITLSNNGTVGVSLYPSYFTSQMDSIDHKIYFVO
DNKSGKLKLANKHKVRSSQEKHINGLNADYNAARNIAYIMENNECRNMFMKQSRTDKSLYNKP
SYETFIKTOQGSAVAKLKKEGFVKILDEASY*

Repeat: ATTGTTGTAACTCTTATTTTGTATCGAGTAAACAAC (SEQ ID NO:T)
Spacer length: 30

FIG. 2T

>Casi2l, 20 71210858 partial (SEQ ID NO: 120}
DAKMQEMAVENLVKFGGCRRNNSKKSMFIMGSSKTTYTISYIGDNCFNINFANILNFDVYGRRD
VVKNGEVLVDIMANHGDSIVLKIVNGELYADVPCSTTLNKVESTFDKVAGIDVNMKHMLLSTSVT
DNGNSDFVNIYKEISNNAEFMALCPEEDRKYYKDISQYVTFAPLELDLLFSRISKQGKVYKMEKAY
SEILETUKWKFFANGDNKNRIYVESIQKIRQUIKALCVIKNAYYEQQSAYDIDKTQEYIEAHPFSLT
EXKGMSIKSKMDNICRTHGCRNNHDYAYSFFERNDYSHGLEKLTSSQFEKTKSLPTCKSLLNFHK
VLGHTLSELETLPINDVVKKGYYTFTTDONEGRITDASLSEKGKYRKMKDDFFNQAIKAIHFADVK
DYFATLSNNGQTGIFFVPSQFTSOMDSNTHTLYFENAKNGGLKLASKYQVRQTQEYHLNGLPA
DYNAARNIAYIGLDETMRNTFLKKANSNKSLYNQPIYDTGIKKTAGVFSRMKKLKRYEN®

Repeat: AATGTTGTAGATGCCTTTTTATAAGGATTAAACAACTTG (BEQ D NO®)
Spacer length: 27
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FIG. 2uU

>Casi2l._21_ 71317321 _partial {SEQ ID NO:121}
DVDTIMEQWVIYEMEHNGWTSVKDWENGMEYLESKTDENPNFYYRMTTLYEFYKSHIDEVNSK
METMSIDSLIKFGGCRRKDSKKSMYIMGGSNTRPFDITQIGONSLNIKFSKNLNVDVFGRYDVIKD
NTLLVDUNGHGASFVLKINGENYIDINVSVPFDKKIATTNKVYVGVDVYNIKHMLLATNILDDGNYNG
YVNIYKEVINDSDFKKVCONSTYVMKYFTDFSKFVTFCPLEFDFLFSRVONQKGHYNDNSAMEKSF
SDVLNKLKWNFIETGDNTKRIYIENVMKLRSQMKAYAIVKNAYYKQQSEY DFGKSEEFIQEHRFF
SNTDKGIEILNKLDNISKKILGCRNNHEQYSYNLFEINGYDMISLEKLTSSQFKKKPFPTVNSLLKYH
KILGCTQEEMEKKDIYSVIKKGY YDIF DNDVVTDAKLETKGELSKFKDDFFNLMIKSIHFADIKDY
FITLSNNGTAGVSLVPESYFTSOMDSIDHKIYFVQDNKSGKLKLANKHKYR SSOEKHINGLNADY
NAARNIAYIMENTECRNMFMKOSRTDESLYNKPSYETFIKTQGSAVAKLKKEGFVKEDEABV®

Repeat: ATTGTTGTAACTCTTATTTITGTATGGAGTAAACAAC (SEQID NG
Spacer fength: 30

FIG. &v

>Casi2l._22 71456687 (SEQ ID NO:123)
MASHKKTESNQUKTFSFKIKNANGLSLDVLNDAITEYQNYYNICSDWIKDHLTMKIGELYKYIPDE
KKNSGYALTLISDEWKDKPMYMMFKKGYPANSRDNAIYEALNTONTEHYTONILNFSDTYYRR
FGYVASAISNYVTKISKMSTGESRSKNISNDSDVDTIMEQVIVEMEHNGWT SVKDWENOMEYLE
SKTDSNPNFVYRMTTLYEFYKSHIDEVNSKMETMSIDSLIKFGGCRRKDSKKSMYIMGGSENTPF
DITQIGGNSLNIKFSKNLNVDVFGRYDVIKDNTLLYDINEHGASFYLIINDEYIDINVSVRPFDKKS
ATTNRVVGVDOVNIKHMLLATNILDDGNVNGYVNIYKEVINDSDFKKVONSTVMKYFTDRFSKFVTF
CPLEFDFLFSRVCNQKGIYNDNSAMEKSFSDVLNKLKWNFIETGDNTKRIYIENVMKLRSQMKA
YAIWVKNAYYKQOSEY DFGKSEEFIQEHPFSNTDKGIEILNKLDNISKKILGCRNNIQYSYNLFEIN
GYDMISLEKLTSSQFERKKPFPTYNSLLKYHKILGCTOEEMEKKDIYSVIKKGYYDHF DNDVVTDA
KLSTKGELSKFKDDFFNLMIKSIHFADIKDYFITLSNNGTAGVSLVPSYFTSOMDSIDHKIVFVQD
NIKSCKLKLANKHKVRBSGEKHINGLNADYNAARNIAYIMENTECRNMFMKQSRTDKSLYNKPS
YETFIKTQGSAVAKLKKEGFVKILDEASY®

Repeat: ATTGTTGTAACTCTTATTTTGTATGGAGTAAACAAC (SEQ 1D NO:1)
Spacer length: 30
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FIG. 2W

>Cas12L_23_ 71708871 (SEQ ID NO:123)

DVDTIMEQWVIYEMEHNGWTSVKDWENGMEYLESKTDENPNFYYRMTTLYEFYKSHIDEVNSK
METMSIDSLIKFGGCRRKDSKKSMYIMGGSNTRPFDITQIGONSLNIKFSKNLNVDVFGRYDVIKD
NTLLVDUNEHGASFVLKHNDENYIDINVSVYPFDKKIATTNRKYVGVDVNIKHMLLATNILDDGNVNG
YVNIYKEVINDSDFKKVCONSTYVMKYFTDFSKFVTFCPLEFDFLFSRVONQKGHYNDNSAMEKSF
SDVLNKLKWNFIETGDNTKRIYIENVMKLRSQMKAYAIVKNAYYKQQSEY DFGKSEEFIQEHRFF
SNTDKGIEILNKLDNISKKILGCRNNHEQYSYNLFEINGYDMISLEKLTSSQFKKKPFPTVDSLLKYH
KILGCTQEEMEKKDIY SVIKKGYY DIHF DNDVVTDAKLETKGELSKFKDDFFNLMIKSIHFADIKDY
FITLSNNGTAGVSLVPESYFTSOMDSIDHKIYFVQDNKSGKLKLANKHKYR SSOEKHINGLNADY
NAARNIAYIMENTDORNMFMKQSRTDKELY NKPSYETFIKTQGCSAVAKLKKEGFVKILDEASY®

Repeat: ATTGTTGTAACTCTTATTTITGTATGGAGTAAACAAC (SEQID NG
Spacer fength: 30

FIG. 2X

>Casi2l._24 46035167 partial {SEQ ID NO:124}
FYLSLYQLNQYIMASHKKTESNQUKTFSFKIKNANGLSLDVLNDAITEYQNYYNICSDWIKDHLT
MKIGELYKYIPDEKKNSGYALTLSDEWKDKPMYMMFKKGYPANNRDNAIYETLNTCONTERYTG
NILNFSDTYYRRFGYVASTISNYVTKISKMSTGSRSKNISNDSDVDTIMEQVIYEMEHNGWTSVK
DWENGOMEYLESKTDSNPNFVYRMTTLYEFYKSHIDEYNSKMETMSIDSLIKFGGCRRKDSKKS
MYIMGGSNTPFDITQICGGNSLNIKFSKNLNVDVFGRYDVIKONTLLVDINGHGASFVLKIINGEY!
DINVEVPFDKKIATTNRVVGVOVNIKHMLLATNILDDGNVNGYVNIYKEVINDSDFKKVONSTVM
KYFTDFSKFVTFCPLEFDFLFSRVONGKGIYNDNSAMEKSFSDVLNKLKWNFIETGDNTKRIYIE
NVMKLRSQMKAYAIVENAYYKOQBEYDFGKSEEFIQEHPFSNTDKGIEILNKLDNISKKILGCRN
NHQYSYNLFEINGYDMISLEKLTSSOFKKKSFPTVDELLKYHKILGCTQEEMEKKDIYSVIKKGYY
DHFDNDVWTDAKLSTKGELSKFKDDFFNLMIKSIHFADIKDYFITLSNNGTAGVSLVPSYFTSGOM
DSIDHKIYFVODNKSGKLKLANKHKYRBSQEKHINGLNADY NAARNIAYIMENNECRNMFMKQS
RTDKSLYNKPSYETFIKTQGSAVAKLKKEGFVKILDEASY:

Repeat: ATTGTTGTAACTCTTATTTTGTATGGAGTAAACAAC (SEQ 1D NO:1)
Spacer length: 30
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FIG. 2y

>CasiZl._28 46784254 partial {SEQ ID NGO: 128}
GSRSKNISNDSDVDTIMEQVIYEMEHNGWTSVKDWENQMEYLESKTDSENPNFVYYRMTTLYER
YKSHIDEVNSKMETMSIDSLIKFGGORRKDSKKSMYIMGGSNTPFDITQIGGNSLNIKFSKMNLNY
DVFGRYDVIKDNTLLYDINGHGASFVLKIINGEIYIDINVSVPFDKKIATTNKVYVGVDVNIKHMLLA
TNILDDGNYNGYVNIYKEVINDSDFKKYONSTVMKYFTDFSKFVTFCPLEFDFLFSRVONGQKGHYY
NONSAMEKSFSDVENKLKWNFIETGDNTKRIYIENVMKLRSOMEKAYAIVKNAYYKQQASEYDFG
KEEEFIQEHPFSNTDKGIEHLNKLDNISKKILGCRNNIQYSYNLFEINGYDMISLEKLTSBOFKKKS
FRTVDSLLKYHKILGCTQEEMEKKDIYSVIKKGYYDHFDNDYVTDAKLSTKGELSKFKDDFFNLM
IKSIHFADIKDYFITLESNNGTAGVSLVPSYFTSOMDSIDHKIYFVQDNKSGKLKLANKHKVREEQE
KHINGLNADYNAARNIAYIMENNECRNMFMKGOSRTDKSLYNKPSY ETFIKTQGSAVAKLKKEGF
VIILDEASY®

Repeat: ATTGTTGTAACTCTTATTTTGTATGGAGTAAACAAC (SEQ ID NO:1)
Spacer length: 30

FIG. 22

>Cast2l_26_46464451 (SEQ ID NO:128)
MASHKKTESNOHKTFSFKIKNANGLSLDVLNDAITEYONYYNICSDWIKDHLTMKIGELYRYIPDE
KENSGYALTLISDEWKDKPMYMMFRKGYPANNRDNAIYETLNTONTEHYTGNILNFSDTYYRR
FOYVASTISNYVTKISKMSTGSRSKNISNDSDVDTIMEQVIYEMEHNGWTSVKDWENQMEYLE
SKTDSNPNFVYRMTTLYEFYKSHIDEVNSKMETMSIDSLIKFGGORRKDSKKSMYIMGGSNTPF
DITQIDGNSLNIKFSKNLNVDVFGRYDVIKDNTLLYDHNGHGASFVLKIINGEIY IDINVSVPFDKKI
ATTNKVVEGVDVNIKHMLLATNILDDGNYNGYVNIYKEVINDSDFKKVONSTVMKYFTDFSKFVTF
CPLEFDFLFSRVCONOKGIYNDNSAMEKSFSDVLNKLKWNFIETGDNTKRIVIENVMKLRSQMKA
YAIVEKNAYYKOQSEY DFGKSEEFIQEHPFSNTDRGIEILNKLDNISKKILGCRNNIQYSYNLFEIN
GYDMISLEKLTSSOFKKKPFPTYNSLLKYHKILGCTQEEMEKKDIY SVIKKGYYDHFDNGVVIDA
KLSAKGELSKFKDDFFNLMIKSIHFADIKDYFITLSNNGTAGYSLYDLFCPR®

Repeat: ATTGTTGTAACTCTTATTTTGTATGGAGTAAACAAC (SEQ 1D NO:T)
Spacer length: 30
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FIG. 284

>CasiZl_27_ 254483164 (SEQ D NO:102)
MASHKKTESNQUEKTFSFKIKNANGLSLDVLINDAITEYQNYYNICSDWIKDHLTMKISELYKYIPNE
KKNSGYALTLISDEWKDKPMYMMFKKGYPANNRDNAIYETLNTONTEHYTONILNFSDTYYRR
FGYVASAISNYVTKISKMSTGSRSKNISNDSDYDTIMEQVIYEMEHNGWT SVKDWENQMEYLE
SKTDSNPNFVYRMTTLYEFYKSHIDEVNSKMETMSIDSLIKFGGCRRKDSKKEMYIMGGENTRF
DITQIGGNSLNIKFSKNLNYDVFGRYDVIKDNTLLYDINGHGASFVLKIHNDENYIDINVSVPFDKKI
ATTNRVVGIDVNIKHMLLATNILDDGNVKGYVNIYKEVINDSDFKKYONSTVMQYFTDFSKFVTF
CPLEFDFLFSRVONQKGIYNDNSAMEKSFSDVIENKLKWNFIETGDNTKRIYIENVMKLRSGMKA
YAIVKNAYYKQOSEY DFGKSEEFIQEHPFSNTDKGIEILNKLDNISKIGLGCRNNIQYSYNLFEIN
GYDMVSLEKLTSSGFKKKPFPTVNSLLKY HKILGCTQEEMEKKDIYSVIKKGYYDHFDNDVVTD
ARLSAKGELSKFKDDFFNLMIKSIHFADIKDYFITLSNNGTAGVSLVPSYFTSOMDSIDHKIYVFVQ
DNKSGKLKLANKHKVRISSBGQEKHINGLNADY NAARNIAYIMENTDCRNMFMKQSRTDKSLYNKP
SYETFIKTQGSAVAKLKKEGFVKILDEASY®

Repeat ATTGTTGTAACTCTTATTTTGTATGGAGTAAACAAC (SEQID NO:1)
Spacer length: 30

FIG. 28BB

>Cas12L_28_255238293 (SEQ ID NO:127)

MAHKKNLEGENLQVKTICLKANLSKEEVKEKWLPVINEYNVYYNRMSDYICSLLGTNITIGEFAE
OLSIEKRKNGYFTICODDKFKNESLYKIFHKSFPINHGTNHNNISEKNIDQYDGNTLGFRPTMYR
LRGYVDSVIGNYRTTIRTIKPSVKRHKIGVDSSF DEKMEQCIVEIORKGNLKTYSEWNNKIDYLLSK
SDMNPLTIDRFNLLRDFYVDNETEVNEKSNNSSIEQLVKFGGCHRKGDNMTLSLTEANFSIEEID
DSYGYLLTLHTDSGDYKIPLMGSKMLKKGDKCLIDFVYNCKKGKBLTAKIDNDYNLYFHFVVYSN
FEKIEDDNINNVVGYDVNSKHMLLMTNVIDDNIDGYVNIYKALVNDDEFKSLVTKSEYDRDYVTMS
KYVTFCPIELKYLYARYCVQKDYPISNKDVAIEQCISRVIDKLCKETLDSRANNYLCMVRRIRHYY
KEYYVLKMTYYDKMSEYDTNMEYNDISTTSKETMDQRRFENSFRETDCAKEILSKLDKIGNDIL
GORNNILTYAYKLFEELGYDTIALENLESSQF DKMKSLPSCQSMLKYHKLEGKTMEEVMENTSY
KSLIENEYYDFSLNDNKTVENITYTKNGLMKKGFDEFFNLFMKIHFADIKDKFLOLY NNGBVKVI
LVPSYFTSOMDSSNHBIYMEKSKNDKLVFASKHKVRKTQETHLNGLNADYNAACNIAYIAKDIK
WREKFCKKTSNNGYSTPFYDCATKNQIEMYKRIKQLNAIKMLAY

Repeat: ATTGTTGAAATAGTACTTTTATAGTCTATATACAAC (SEQ ID NG
Spacer length: 30
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FIG. 2CC

>CasiZl. 29 72167284 (SEQ D NO:128)
MASHKKTESNQHKTFSFKIKNANGLSLDVLINDAITEYQNYYNICSDWIKDHLTMKIGELYKYIPDE
KKNSGYALTLISDEWKDIKPMYMMFKKGYPANSRDNAIYEALNTONTEHYTONILNFSDTYYRR
FGYVASTISNYVTKISKMSTGERSKNISNDSDVDTIMEQVIYEMEHNGWTSYKDWENOMEYLE
SKTDSNPNFVYRMTTLYEFYKSHIDEVNSKMETMSIDSLIKFGGCRRKDSKKEMYIMGGENTRF
DITQIGGNSLNIKFSKNLNYDVFGRYDVIKDNTLLYDINGHGASFVLKHNDEYIDINVSVPFDKKI
ATTNRVVGVDVNIKHMLLATNILDDGNVYNGYVNIYKEVINDSDFKKVONSTVMKYFTDFSKFVTF
CPLEFDFLFORVONQKGIYNDNSAMEKSFSDVLNKLKWNFIETGDNTKRIYIENVMKLRSGMKA
YAIVKNAYYKQOSEY DFGKSEEFIQEHPFSNTDKGIEILNKLDNISKIGLGCRNNHQYSYNLFEIN
GYDMISLEKLTSSQFKKKSFPTVDSLLKYHKILGCTOEEMEKKDIY SVIKKGYYDHF DNDVVTDA
KLSTKGELSKFEDDFFNLMECSIHFADIKDYFITLSNNGTAGVSLVYPSYFTSOMDSIDHKIYFVQD
NKSCKLKLANKHKVYRBSGEKHINGLNADYNAARNIAYIMENTECRNMFMKQSRTDKSLYNKPS
YETFIKTQGSAVAKLKKEGFVKILDEASY®

Repeat TATTGTTGTAACTCTTATTTTGTATGGAGTAAACAAC (B8EQ ID NO:13)
Spacer length: 28

FIG. 2DD
>Cas12L_30_7236926% {SEQ ID NO:129)
MASHKKTESNQIKTESFKIKNANGLSLDVLNDAITEYQONYYNICSDWIKDHLTMKIGELYKYIPDE
KKNSGYALTLISDEWKDKPMYMMFKKGYPANSRDNAIYEALNTCNTEHY TGNILNFSDTYYRR
FGYVASAISNYVTKISKMSTGSRSKNISNDSDVDTIMEQVIYEMEHNGWTSVKDWENQMEYLE
SKTDSNPNFVYRMTTLY EFYKSHIDEVNSKMETMSIDSLIKFGGCRRKDSKKSMYIMGGSNTRPFE
DITQIDGNSLNIKFSKNLNYDVFGRY DVIKDNTLLYDHNGHGASFVLKIINDEVIDINVSVPFDKK]
ATTNKVVGIDYNIKHMLLATNILDDGNVNGYYNIYKEVINDSDFKKYONSTVMKYFTDFSKFVTF
CPLEFDFLFSRVCNQKGIYNDNSAMEKSFSNVLNKLKWNFIETGDNTKRIYIENVMKLRSQMKA
YAIVKNAYYKQQSEY DFGKSEEFIQEHFFSNTDKGIEILNKLDNISKKILGCRNNIQYSYNLFEIN
GYDMISLEKLTSSQFKKKPFPTYNSLLKYHKILGCTQEEMEKKDIY SVIKKGYYDIFDNDVVTDA
KLSAKGELSKEKDDFFNLMIKSIHFADIKDYFITLSNNGTAGVSLYPSYFTSQMDSIDHKIYEVOD
NKSGKLKLANKHKVRSSQEKHINGLNADYNAARNIAYIMENTDCRNMFMKQSRTDKSLYNKPS
YETFIKTQGSAVAKLKKEGFVKILDEASY®

Repeat: ATTGTTGTAACTCTTATTTTGTATGGAGTAAACAAC (BEQID NGO
Spacer length: 30
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FIG. ZEE

>Casi2l._31_72503876 (SEQ ID NO130)
MASHKKTESNQHKTFSFKIKNANGLSLDVLINDAITEYQNYYNICSDWIKDHLTMKIGELYKYIPDE
KKNSGYALTLISDEWKDKPMYMMFKKGYPANNRDNAIYETLNTONTEHYTONILNFSDTYYRR
FGYVASTISNYVTKISKMSTRSRSKNISNDSDVDTIMEQVIYEMEHNGWTSVKDWENQMEYLE
SKTDSNPNFVYRMTTLYEFYKSHIDEVNSKMETMSIDSLIKFGGCRRKDSKKEMYIMGGENTRF
DITQIGGNSLNIKFSKNLNVDVFGRYDVIKDNTLLVDINGHGASFVLKHNGEIYIDINVSVRFFDKK
ATTNRVVGIDVNIKHMLLATNILDDGNWNGYVNIYKEVINDSDFKKVONSTVMKYFTDFSKFVTE
CPLEFDFLFORVONQKGIYNDNSAMEKSFSDVLNKLKWNFIETGDNTKRIYIENVMKLRSGMKA
YAIVKNAYYKQOSEY DFGKSEEFIQEHPFSNTDKGIEILNKLDNISKIGLGCRNNIHQYSYNLFEIN
GYDMISLEKLTSSQFKKKPFPTYNSLLKYHKILGCTOEEMEKKDIYSVIKKGYYDHF DNDVVTDA
KLSTKGELSKFEDDFFNLMECSIHFADIKDYFITLSNNGTAGVSLVYPSYFTSOMDSIDHKIYFVQD
NKSCKLKLANKHKVYRBSGEKHINGLNADYNAARNIAYIMENTDCRNMFMKOSRTDKSLYNKPS
YETFIKTQGSAVAKLKKEGFVKILDEASY®

Repeat ATTGTTGTAACTCTTATTTTGTATGGAGTAAACAAC (SEQ 1D NO:1)
Spacer length: 30

FIG. 2FF
>Cas12L_32_72547654_partial {SEQ ID NO:131)
NMFMKQSRTDKSLYNKPSYETFIKTQGSAVAKLKKEGFVKILDEASY*

Repeat: ATTGTTGTAACTCTTATTTTGTATGGAGTAAACAAC (SEQ ID NO:T)
Spacer length: 30
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FIG. 2GG

>Cas12L_33_72907394 (SEQ ID NO:132)

MASHKKTESNQHKTFSFKIKNANGLSLDVLINDAITEYQNYYNICSDWIKDHLTMKIGELYKYIPDE
KKNSGYALTLISDEWKDKPMYMMFKKGYPANNRDNAIYETLNTONTEHYTONILNFSDTYYRR
FGYVASTISNYVTKISKMSTGERSKNISNDSDVDTIMEQVIYEMEHNGWTSYKDWENOMEYLE
SKTDSNPNFVYRMTTLYEFYKSHIDEVNSKMETMSIDSLIKFGGCRRKDSKKEMYIMGGENTRF
DITQIGGNFLNIKFSKNLNVDVFGRYDVIKDNTLLYDHNEHGASFVLKINDENYIRINVSVPFDKKI
ATTNRVVGVDVNIKHMLLATNILDDGNVYNGYVNIYKEVINDSDFKKVONSTVMKYFTDFSKFVTF
CPLEFDFLFORVONQKGIYNDNSAMEKSFSDVLNKLKWNFIETGDNTKRIYIENVMKLRSGMKA
YAIVKNAYYKQOSEY DFGKSEEFIQEHPFSNTDKGIEILHKLDNISKIGLGCRNNIHQYSYNLFEIN
GYDMISLEKLTSSQFKKKPFPTYNSLLKYHKILGCTOEEMEKKDIYSVIKKGYYDHFDNDVVTDA
KLSTKGELSKFEDDFFNLMECSIHFADIKDYFITLSNNGTAGVSLYPSYFTSOMDSIDHKIYFVQD
NKSCKLKLANKHKVYRBSGEKHINGLNADYNAARNIAYIMENTECRNMFMKQSRTDKSLYNKPS
YETFIKTQGSAVAKLKKEGFVKILDEASY®

Repeat ATTGTTGTAACTCTTATTTTGTATGGAGTAAACAAC (SEQ 1D NO:1)
Spacer length: 30

FIG. 2HH

>Cas12L_34_73124743_partial {SEQ ID NO:133)
KKILGCRNNHQYSYNLFEINGY DMISLEKLTSSOFKKKPFPTVNSLLKYHKILGCTOEEMEKKDIY
SVIKKGYYDHFDNDWWITDAKLS TKGELSKFKDDFFNLMIKSIHFADIKDYFITLSNNGTAGVSLYP
SYFTSOMDSIDHKIYFVQDNKSGKLKLANKHKVRSSQEKHINGLNADYNAARNIAYIMENTECR
NMFMKQSRTDKSLYNKPSYETFIKTQGSAVAKLKKEGFVKILDEASY*

Repeat ATTGTTGTAACTCTTATTTTGTATGGAGTAAACAAC (SEQ 1D NO:1)
Spacer length: 30

FIG. 20
>Cas12L_35_ 73503649 _partial {SEQ ID NO:134)

NAYYKOQSEYDFGKSEEFIQEHPFSNTDKGIEILHKLDNISKKILGCRNNIQYSYNLFEINGYDMI
SLEKLTSSQFEKKPFPTYNSLLKYHKILGCTQEEMEKKDIYSVIKKGYYDIFDNDVWVTDAKLSTK
GELSKFKDDFFNLMIKSIHFADIKDYFITLOSNNGTYGVSLVYPSTV"

Repeat: ATTGTTCGTAACTCTTATTTTGTATGCAGTAAACAAC (SEQ ID NO:1)
Spacer length: 30

FIG. 244

>Cas12L_36_73503649_partial {SEQ ID NO:135)

MANKHKYRSSQEKHINGLNADYNAARNIAYHENTECRNMFMKQSRTDKSLYNKPSYETFIKTQ
GSTVAKLKKEGFVKILDEASV*
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FIG. 2KK

>Casi2l._37 73472625 (SEQ ID NO:138)

MAHKKQKEENEIKTISLKVKDY AGYPIVEAMREYTRKYYNKISQWINSNLLTIKIGELSAFMPDEC
KTHNYYTYMMSPDWVYNEPLYKMFMKGFHAGHCDNILFNVVKTLNIDEYAGNSLGLSASCFRR
SGYFQONVYSNYKSKFANPHISIRRKNLSDLPTEDELVEQCIYEIQNGLSSKTKWEEQIEYLKERD
DEKQIYLTRLNTLFMYYKANKDFVDEQIQIKSVESLANFGGCVRKDDKLEMNLVFSSNSPYKVY
LNEKRNGYILSYSNNFSIELYGNRMGLLNGVEVFNYGDKHSNNITFKMDNDELFVNIPYSVYNFY
KKANETNKVVGVDVNLKHSIFATNHDDGKLDGFYNIYRELLNDYDFVKSCPNELLNFILDVEKYA
FFMPLELGLLSSRVMNQCGYSTIGKYEKLFTTEEHFFRVLRQLEKRFQESGENQKRIYIENVIKM
RAGVKAYFTLKYAYNKANKDYDLKMGFVDESTANKETMDORRFENGFYNTYTAKEILGKMRRI
ANVITSCRNNHCYMYKIFENNGY GVVALEKLOSSOMKKEKRIPSLLSLLKKOKVEGYTINELKDK
SVYFKFIERGYYTFDFDDDNKITGVQFSDAGEVYNMETELHNLALKTIHFADAKDYFVTLSNNGS
YEVALVPSQFTSOMDSTKHVLYAKKNNKGKLGIVSEHEVRPKOECHINGLNGDYNAACNIAYIF
ENDEWRNAFMKMNPNEY GKALFETNMESTSTHNTLKKINPDNHSFDEYEKTKKVAA>

Repeat ATTGTTGTAACATCTATTTTGTAAGGTGTAAACAAC (BEQ ID NO:15)
Spacer length: 30

FIG. 2LL

>Cas12L_38_73764039_partial {SEQ ID NO:137)

YPANSRDNAIYEALNTCNTEHYTGNILNFSDTYYRRFGYVASAISNYVTKISKMSTGSRSKNISN
DSDVDTIMEQVIYEMEHNGWTSVKDWENQMEYLESKTDSNPNFVYRMTTLYEFYKSHIDEVN
SKMETMSIDSLIKFGGORRKDSKKSMYIMGGSNTPFDITQIGGNSLNIKFSKNLNVDVFGRYDV]
KONTLLYDHNGHGASFVLKINGENYIDINVSVRPFDRKIATTNKVYVGVDVNIKHMLLATNILDDGNY
KGYVNIYKEVINDSDFKKVONSTVMKYFTDFSKFVTFCPLEFDFLFSRVCNQKGIYNDNSAMEK
SFEDVLNKLKWNFIETGDNTKRIVIENVMKLRSQMKAYAIVKNAYYKQQOSEYDFGKSEEFIQEH
PFSNTDRKGIEILNKLDNISKKILGCRNNHOYSYNLFEINGYDMISLEKLTSSOFKKKSFPTVNSLLK
YHKILGCTOQEEMEKKDIYSVIKKGYYDHFDNDVVTDAKLSTKGELSKFKDDFFNLMIKSIHFADIK
DYFITLONNGTAGVSLVPIYFTSOMDSIDHKIYFVQDNKSGKLKLANKHKVRSSQEKHINGLNA
DYNAARNIAYIMENTECRNMFMKQSRTDKSLYNKPSYETFIKTQGSAVAKLKKEGFVKILDEAS
W

Repeat: ATTGTTGTAACTCTTATTTTGTATGGAGTAAACAAC (SEQ 1D NO: 1)
Spacer length: 30
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FIG. 2MM

>Cas12L_40_T4037305 (SEQ ID NO:138)

MMKKMRISFHLFYIFFKKIWKCHFFVLSLY QLNQYIMASHKKTESNQUKTFSFKIKNANGLSLDY
LNDAITEYQNYYNICSDWIKDHLTMKIGELYKYIPDEKKNSGYALTLISDEWKDKPMYMMFKKG
YPANNRDNAIYETLNTONTEHYTGNILNFSDTYYRRFGYVASAISNYVTKISKMSTGSORSKNISN
DERDVDTIMEQVIYEMEHNGWTSVKDWENCMEYLESKTDSNPNFVYRMTTLYEFYKSHIDEVN
SKMETMSIDSLIKFGGCRRKDSKKSMY IMGGBNTPFDITQIGGNSLNIKFSKNLNVYDVYFGRYDY!
KONTLLVYDHNEHGASFVLKINDENYIDINVEVPFDKKIATTNRVVGVDVNIKHMLLATNILDDGNY
NGYVNIYKEVINDSDFKKVONSTYMKYFTDFSKFVTRFCPLEFDFLFSRVONQKGHYNDNSAMEK
SFONVLNKLKWNFIETGDNTKRIYIENVMKLRSOMKAY AIVKNAYYKGQBEYDFGKSEEFIQEH
PFENTDKGIEILNKLDNISKKILGORNNHQYSYNLFEINGYDMISLEKLTSSQFKKKPFPTYNSLLK
YHKILGCTQEEMEKKDIYSVIKKGYYDHFDNDVVTDAKLSTKGELSKFKDDFFNLMIKSIHFADIK
DYFITLSNNGTAGYSLYPSYFTSOQMDSIDHKIYFVODNKSGKLKLANKHKYRESQEKHINGLNA
DYNAARNIAYIMENTDCRNMFMKQSRTDKSLYNKFSYETFIKTQGSAVAKLKKEGFVKILDEAS
V*

Repeat: ATTGTTGTAACTCTTATTTTGTATGGCAGTAAACAAC (SEQID NO:1)
Spacer length: 30

FIG. 2NN
>Cas12L_41_74408273_partial {SEQ ID NO:139)

WTDEDYCKFFAKYCMSBEECCGKWMCRDVYDYRIKDFVYDYEKFDDSKIEEEQEEYSEIPVESED
SSPSTSETLPKSHYDLODLRRLDPNPEIPEDEKYNEEDLKNAYPDKYERFEKDGEDYSYIFFKKIW
KCHFFVLSLY QLNQYIMASHKKTESNOHKTFSFKIKNANGLSLDVLNDAITEYQNYYNICSDWIK
DHLTMKIGELYKYIPDEKKNSGYALTLISDEWKDKPMYMMFKKGYPANNRDNAIYEALNTONTE
HYTGNILNFBDTYYRRFGYVASTISNYVTKISKMSTGSRSKNISNDSDVDTIMEQVIVEMEHNG
WTSVKDWENOMEYLESKTDSNPNFVYRMTTLY EFYKSHIDEVNSKMETMSIDSLIKFGGCRRK
DSKKSMYIMGGSNTPFDITQIDGNSLNIKFSKNLNYDVFGRYDYIKDNTLLVDHNGHGASFVLKI
NDENYIDINVEVPFDKIKIATTNKVYGVDVNIKHMLULATNILDDGNVNGYVNIYKEVINDSDFKKVC
NSTVMKYFTDFSKFVTFCPLEFDFLFSRVOCNQKGIYNDNSAMEKSFSDVLNKLKWNFIETGDNT
KRIYIENVMKLRBOMKAYAIVKNAYYKQOSEY DFGKSEEFIQEHPFSNTDKGIEILNKLIONISKKIL
GCRNNHQYSYNLFEINGYDMISLERKLTSSQFEKKPFPTVNSLIKYHKILGCTOREMEKKDIY SV
KKGYYDIFDNGVVTDAKLSTKGELSKFKDDFFNLMIKSIHFADIKDYFITLSNNGTAGVSLYPSY
FTSOMDSIDHKIYFVQDNKSGKLKLANKHKVRSSQEKHINGLNADYNAARNIAYIMENTECRNM
FMKQSRTDKSLYNKPSYETFIKTQGSAVAKLKKEGFVKILDEASY®

Repeat: ATTGTTGTAACTCTTATTTTGTATGGAGTAAACAAC (SEQ ID NG:1)
Spacer length: 30

20/64



WO 2021/133829 PCT/US2020/066672

FIG. 200

>Cas12L_42_T5186079_partial (SEQ ID NC:140)

YOMISLEKLTSSQFKKKPFPTYNSLLKY HKILGCTEEEMEKKDIY SVIKKGYYDIFDNDVWVTDAKL
STRKGELSKFKDDFFNLMIKSIHFADIKDYFITLSNNGTAGVSLVPEYFTSQMDSIDHKIYFVODNK
SGKLKLANKHKVRESQEKHINGLNADYNAARNIAYIMENTECRNMFMKQSRTDKSLYNKPSYE
TFIKTQGSAVAKLKKEGFVKILDEASA®

Repeat: AATTGTTGTAACTCTTATTTTGTATGGAGTAAACAAC (SEQ 1D NO:1T)
Spacer length: 29

FIG. 2PP
>Cas12L_43_75257103_partial {SEQ ID NO:141)

MKIGELYKYIPDEKKNSGYALTLISDEWKDKPMYMMFKKGYPANNRDNAIYETLNTCNTEHYTG
NILNFSDTYYRRFGYVASAISNYVTKISKMSTGSRSKNISNDSDVDTIMEQVIYEMEHNGWTSVYK
DWENQMEYLESKTDSNPNFVYRMTTLYEFYKSHIDEVNSKMETMSIDSUIKFGGCRRKDSKKS
MYIMGGSNTRFDITQIDGNSLNIKFSKNLNVDVFGRYDVIKDNTLLYDHNGHGASFVLKIINGELY!
DINVSVPFDKKIATTNKVVGVDVNIKHMLULATNILDDGNVNGYVNIYKEVINDSDFKKVONSTVM
KYFTDFSKFVTFCPLEFDFLFSRVONGQKGIYNDNSAMEKSFSDVLNKLKWNFIETGDNTKRIYIE
NVMKLRSQMKAYAIVKNAYYKQOSEYDFGKSEEFIQEYDFFGETYQFSP

Repeat ATTGTTGTAACTCTTATTTTGTATGGAGTAAACAAL (SEQ 1D NGO
Spacer length: 30

FIG. 200
>Cas12L_44 75257103 _partial {SEQ ID NO:142)

MISLEKLTSSQFKKKPFPTYNSLLKYHKILGCTQEEMEKKKGYYDHFDNDVVTDAKLETKGELS
KFKDDFFNLMIKSIHFADIKDYFITLSNNGTAGVSLVPSYFTSOMDRANKHKYR3SQEKHINGLN
ADYNAARNIAYIMENTECRNMFMKOQSRTDKSLYNKPSYETFIKTOGSAVAKLKKEGFVKILDEA
SV*

Repeat: ATTGTTGTAACTCTTATTTTGTATGGAGTAAACAAC (SEQ ID NO:T)
Spacer length: 30

21/64



WO 2021/133829 PCT/US2020/066672

FIG. 2RR

>CasiZl._48 75618807 _partial {SEQ ID N{O:143}
YIMASHKKTESNQHKTFSFKIKNANGLSLDVLNDAITEYONYYNICSDWIKDHLTMKIGELYKYIP
DEKKNSGYALTLISDEWKDIKPMYMMFKKGYPANSRDNAIYETLNTCNTEHYTGNILNFSDTYY
RRFGYVASTISNYVTKISKMSTGSROKNISNDSDYDTIMEQVIYEMEHNGWTSVRKDWENQMEY
LESKTDSNPNFVYRMTTLYEFYKSHIDEVNSKMETMSIDSLIKFGGCRRKDSKKSMYIMGGSNT
FFDITQIGGNSLNIKFSKNLNVDVFGRYDVIKDNTLLVDHNGHGASFVLKENGENYIDINVSYRPFDK
KIATTNKVYGVDVNIKHMLLATNILDDGNYNGYVNIYKEVINDSDFKKYONSTVMKYFTDFSKFY
TFCPLEFDFLFSRYONQKGIYNDNSAMEKSFSNVLNKLKWNFIETGDNTKRIYIENVMKLRSQM
KAYANVKNAYYKOQSEYDFGKSEEFIQEHPFSNTDKGIEILNKLDNISKKILGCRNNHQYSYNLFE
INGY DMISLEKLTSSOFEKKPFPTVNSLLKYHKILGCTQEEMEKKDIYSVIKKGYYDHFDNGWWT
DAKLSTKGELSKFKDDFFNLMIKSIHFADIKDYFITLSNNGTAGYSLYPSYFTSOMDSIDHKIYFY
QDNKSGKLKLANKHKVRSSQEKHINGLNADY NAARNIAYIMENTECRNMFMKQSRTDKSLYNK
FSYETFIKTQGSAVAKLKKEGFVKILDEASY™

Repeat ATTGTTGTAACTCTTATTTTGTATGGAGTAAACAAC (SEQID NO:1)
Spacer length: 30

FIG. 288

>Cast2l_46 75784289 partial (SEQ ID NO:144)
SLNIKFSKNLNVDVFGRYDVIKDNTLLYDINGHGASFVLKHNGEIYIDINVSVRPFDKKIATTNEVY
GVYDVNIKHMLLATNILDDGNVNGYVNIYKEVINDSDFKKVCONSTVMKYFTDFSKFVTFCPLEFDF
LFSRVCNQRGHYNDNSAMEKSFSDVLNKLKWNFIETGDNTKRIYIENVMKLRSQMEKAYANVKNA
YYKQOSEYDFGKSEEFIQEHPFENTDKGIEILNKLDNISKKILGCRNNHQYSYNLFEINGYDMISL
EKLTSSOFKKKPFPTYNSLLKYHKILGCTQEEMEKKDIYSVIKKGYYDHFDNGVYVIDAKLSAKGE
LSKFKDDFFNEMIKSIHFADIKDYFITLSNNGTAGYSLVPSYFTSOMDSIDHKIYFVQDNKSGKLK
LANKHKVRSSQEKHINGLNADYNAARNIAYIMENTECRNMFMKQSRTDKSLYNKPSYETFIKTQ
GSAVAKLKKEGFVKILDEASY*

Repeat: ATTGTTGTAACTCTTATTTTGTATGGAGTAAACAAC (SEQ ID NO:T)
Spacer length: 30
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FIG. 21T

>CasiZl._47 76512228 (SEQ D NO145)
MASHKKTESNQHKTFSFKIKNANGLSLDVLINDAITEYQNYYNICSDWIKDHLTMKIGELYKYIPDE
KKNSGYALTLISDEWKDKPMYMMFKKGYPANNRDNAIYETLNTONTEHYTONILNFSDTYYRR
FGYVASAISNYVTKISKMSTGSRSKNISNDSDYDTIMEQVIYEMEHNGWT SVKDWENQMEYLE
SKTDSNPNFVYRMTTLYEFYKSHIDEVNSKMETMSIDSLIKFGGCRRKDSKKEMYIMGGENTRF
DITQIGGNSLNIKFSKNLNYDVFGRYDVIKDNTLLYDINEHGASFYLKINDEIYIDINVSVPFDKKI
ATTNRVVGIDVNIKHMLLATNILDDGNWNGYVNIYKEVINDSDFKKVONSTVMKYFTDFSKFVTE
CPLEFDFLFORVONQKGIYNDNSAMEKSFSDVLNKLKWNFIETGDNTKRIYIENVMKLRSGMKA
YAIVKNAYYKQOSEY DFGKSEEFIQEHPFSNTDKGIEILNKLDNISKIGLGCRNNIHQYSYNLFEIN
GYDMISLEKLTSSQFKKKSFPTVDSLLKYHKILGCTOEEMEKKDIYSVIKKGYYDHF DNDVVTDA
KLSTKGELSKFEDDFFNLMECSIHFADIKDYFITLSNNGTAGVSLVYPSYFTSOMDSIDHKIYFVQD
NKSCKLKLANKHKVYRBSGEKHINGLNADYNAARNIAYIMENTECRNMFMKQSRTDKSLYNKPS
YETFIKTQGSAVAKLKKEGFVKILDEASY®

Repeat ATTGTTGTAACTTTTATTTTGTATGGAGTAAACAAC (SEQ ID NO:19)
Spacer length: 30

FIG. 20U

>Cast2l_48_ 76600450 {(SEQ ID NO:148)
MASHKKTESNOHKTFSFKIKNANGLSLDVLNDAITEYONYYNICSDWIKDHLTMKIGELYKYIPDE
KEKNSGYALTLISDEWKDKPMYMMFKKGYPANNRDNAIYETLNTONTEHYTGNILNFSDTYYRR
FGYVASAISNYVTKISKMSTGSRESKNIGNDEDVDTIMEQVIYEMEHNGWTSVKDWENQMEYLE
SKTDSNPNFVYRMTTLYEFYKSHIDEVNSKMETMSIDSLIKFGGCRRKDSKKEMYIMGGENTPF
DITQIDGNSLNIKFSKNLNVDVFGRYDVIKDNTLLYDHNGHGASFVLKINDENVIDINVEVPF DIKK]
ATTNKVVGVDVNIKHMLLATNILDDGNVNGYVNIYKEVINDSDFKKVONSTVMKYFTRDFSKFVTF
CPLEFDFLFSRVCONOKGIYNDNSAMEKSFSDVLNKLKWNFIETGDNTKRIYIENVMKLRSQMKA
YAIVKNAYYKQQSEYDFGKSEEFIQEHPFSNTDKGIEILNKLDNISKKILGCRNNHQYSYNLFEIN
GYDMISLEKLTSSQFKKKPFPTYNSLLKYHKILGCTQEEMEKKDIY SVIKKGYYDHF DNDYVTDA
KLSTKGELSKFKDDFFNLMIKSIHFADIKDYFITLSNNGTAGVSLVPSYFTSOMDSIDHKIYFVQD
NKSGKLKLANKHKVRSSGEKHINGLNADY NAARNIAYIMENTECRNMFMKOSRTDKSLYNKPS
YETFIKTQGSAVAKLKKEGFMKILDEASY®

Repeat: ATTGTTGTAACTCTTATTITTGTATGGAGTAAACAAC (BEQID NO:1)
Spacer length: 30
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FIG. 2avv

>CasiZl._49 44880081 (SEQ D NO147)
MASHKKTESNQHKTFSFKLKNANGLSLDVLNDAITEYQNYYNICSDWIKDHLTMKIGELYKYIPD
EKKNSGYALTLUSDEWKDKPMYMMFKKGYPANNRDNAIYEALNTCONTEHYTGNILNFSDTYYR
RFGYVASTISNYVTKISKMSTGSRSKNISNDSDVDTIMEQVIYEMEHNGWTSVKDWENQOMEYL
ESKTDRSNPNFVYRMTTLYEFYKSHIDEVNSKMETMSIDSLIKFGGURRKDSKKSMYIMGGENTP
FRITQIGBNSLNIKFSKNLNVDVFGRYDVIKDNTLLYDEKGHGASFALKHNDE!YIDINVSVRFDKK
IATTNKVYVGIDVNIKHMULATNILDDGNYNGYVNIYKEVINDBDFKKVONSTYMKYFTDFSKFVTE
CPLEFDFLFORVONQKGIYNDNSAMEKSFSDVLNKLKWNFIETGDNTKRIYIENVMKLRSGMKA
YAIVKNAYYKQOSEY DFGKSEEFIQEHPFSNTDKGIEILHKLDNISKIGLGCRNNIHQYSYNLFEIN
GYDMISLEKLTSSQFKKKPFPTYNSLLKYHKILGCTOEEMEKKDIYSVIKKGYYDHFDNDVVTDA
KLSTKGELSKFKDDFFNLMBEGIHFADIKDYFITLSNNGTAGYSLYPSFFTSQMDSIDHKIYFVQD
NKSCKLKLANKHKVYRBSGEKHINGLNADYNAARNIAYIMENTECRNMFMKQSRTDKSLYNKPS
YETFIKTQGSAVAKLKKEGFVKILDEASY®

Repeat ATTGTTGTAACTCTTATTTTGTATGGAGTAAACAAC (SEQ 1D NO:1)
Spacer length: 30

FIG. 2WWwW

>Cast2l_50_83012613 (SEQ ID NO:148)
MAHKKMNIGAEIVKTYSFEKVKNTNGITMEKLMNAIDEYGSYYNLCSDWICKNLTTMTIGDLDQYIP
EKAKDNTYATVLLDEAWKNQRLYKIFGKKYSSNNRDAVLYHALSSIVNASEKNILGISKTYYARK
GYVLNVASNYASKLSKLNTCVKSRAIKETSDEETHEQVIY EMEHNKWESIEDWKNQIEYLNSKT
DYNPTYMERMKTLSAYYSEHKSEVDAKMOEMAVENLVKFGGCRRNNSKKEMFIMGTTNTNYT
ISYIGGNSFNINFANILNFDVYGRRDVVKNGEVLYDIMANHGDSIVLKIVNGELYADVPCSVTLNK
VESNFDKVVGIDYVNMKHMLLSTSVTDONGSLDFLNIYKEMSNNAEFMALCSEDDRKYYKDISQY
VTFAPLELDLLFSRISKOGKVKMEKAYSEILEALKWKFFANGDNKNRIYVESIOKIROQIKALCHK
NAYYEQQSAYDIDKTQEYIEAHPFSLTEKGMSIKSKMDNICRTHGCRNNIDYAYSFFERNDYSH
GLEKLTSAQFEKTKSLPTCKSLLNFHRYLGHTLSELGTLPINDVYVKKGYYTFTTDNEGRITDASL
SEKGRVRKMKDDFFNQTIKAHFADVKDYFATLENNGQTGIFFVPSQFTSGMDSSTHNLYFENA
KNGGLEKLAPKYRVROMOEYHLNGLPADYNAARNIAYIGLDETMRNTFLKKANSNKSLYNQPIYD
TOHKTAGVFYRMKKLKRYEN®

Repeat: AATGTTGTAGATACCTTTTTGTAAGGATTGAACAAC (SEQ 1D NO:21)
Spacer length: 30
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FIG. 2¥XX

>CasiZl._51_82883331 {SEQ D NO:148)
MKRNQKHIKNIEESETIKTISFRVKDYAGIPIVEAMHEYRNYYNRLSRFINSKLLTMTIGELASLLP
ERCKSKGYYLYMTSDEWVWNEYVYKMFMESFNSOSCONIWFNYIKMNNPEEYNGNILGISDSYY
RERNGYFINVISNYKTKFKSPQINVKSKKLSESFTEEELKEQCVYEYVKHNLHSKKDWEEQIKYLD
ERGESKINILERIRTLYQYYKENIPTIKEYIELKSIESIEKFGGCVRKEDKLSMSLOYVETHNYEIKL
NOTRNGYHBGISKDLSFEVYGNRMGLLGGEEILNIPEKHSTSITFVMRNNSLY VDIPVAVPFSKVI
NDCDGKTVGIDVNLKHALFATSEVDNGQFYDYVNVYAELLKDENFVRVOHKELLDYIKDVSKYV
FRARPIELNLLLSRVMKQKGYENIDNYRKKLYKVEEAYLCVLDKLQKRFIDEGNNTKRIYIENLKKMR
AQMKAYYILKDTY SKYQKDYDIEMGFVDESTESKETMDARRSENPFRSTDIAQDILKKMNNVGK
TVEACRNNHAYIYKVFENSDFATIVLEKLQSSOMKKHKRIPTYNSLLKY HHVEGHTIEETKEMKIY
DWVEKGYYNFIVNEKNEIDATLTDRKGKVIMIEAEFYNFALKSIHFADAKDYFITLONNGSVYNIALY
PSOFTSQMDSIRHAIFVTKGKKGKKVIVDKKYVRPKOEKHINGLNGDYNASRNIAYIFENEELRE
ELLKKEEEYNKYGKVLY DTLIKFPSGVINKLKKFGDKYMTTIENLDEIQVEDVAYV®

Repeat ATTGTTGTAATACTATTTTTGTAAAGTATAAACAAC (SEQ 1D NO:23)
Spacer length: 30

FIG. 2YY

>Cast2l_52 76767885 (SEQ ID NO:150)
MSKLNTGVKRHTIKETSDEATIVEQVIYEMEHNKWESIEDWKNGIEYLNSKTDYNPTYMERMKT
LSAYYSEHKSEVDAKMOEMAVENLVKFGGCRRNNSKKEMFIMGSSKTTYTISYIGDNCFNINFA
NILNFDVYGRRDVYKNGEVLVDIMANHGDSIVLKIVNGELY ADVPCSTTLNRVESTFDKVAGIDY
NMKHMLLSTSVTDNGNSDFVNIYKEMSNNAEFMALCPEEDRRKYYKDISQYVTFAPLELDLLFSR
ISKQGKVEKMEKAY SELETLKWKFFANGDNKNRIYVESIGKIRQQECALCVIKNAYYEQQOSAYDID
KTOEYIEAHPFSLTERGMSIKSKMDNICRTHGCRNNHDYAYSFFERNDYSHGLEKLTSSQFEKT
KSLPTCKSLLNFHRVLGHTLSELETLPINDVVKKGYYTFTTDNEGRITDASLSEKGKVRKMKDDF
FNQAIKAIMFADVKDYFATLSNNGOTGIFFVPSQFTSOMDENTHTLYFENAKNGGLKLASKYKY
ROTQEYHLNGLPADYNAARNIAYIGLDETMRNTFLKKANSNKSLYNQRPIYDTGIKKTAGVFSRM
KKLKRYEH*

Repeat: AATCTTGTAGATGCCTTTTTATAAGGATTAAACAAC (SEQ 1D NO:25)
Spacer length: 30
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FIG. 222

>CasiZl._83 77218451 (SEQ D NO:151)
MASHKKTESNQHKTFSFKIKNANGLSLDVLINDAITEYQNYYNICSDWIKDHLTMKIGELYKYIPDE
KKNSGYALTLSDEWKDKPMYMMFKKGYPANNRDNAIYEALNTCNTEHYTGNILNFSDTYYRR
FGYVASAISNYVTKISKMSTGSRSKNISNDSDYDTIMEQVIYEMEHNGWT SVKDWENQMEYLE
SKTDSNPNFVYRMTTLYEFYKSHIDEVNSKMETMSIDSLIKFGGCRRKDSKKEMYIMGGENTRF
DITQIGGNSLNIKFSKNLNYDVFGRYDVIKDNTLLYDINGHGASFVLKHNDEYIDINVSVPFDKKI
ATTNRVVGIDVNIKHMLLATNILDDGNWNGYVNIYKEVINDSDFKKVONSTVMKYFTDFSKFVTE
CPLEFDFLFORVONQKGIYNDNSAMEKSFSDVLNKLKWNFIETGDNTKRIYIENVMKLRSGMKA
YAIVKNAYYKQOSEY DFGKSEEFIQEHPFSNTDKGIEILNKLDNISKIGLGCRNNHQYSYNLFEIN
GYDMISLEKLTSSQFKKKPFPTYNSLLKYHKILGCTOEEMEKKDIYSVIKKGYYDHF DNDVVTDA
KLSTKGELSKFEDDFFNLMECSIHFADIKDYFITLSNNGTAGVSLVYPSYFTSOMDSIDHKIYFVQD
NKSCKLKLANKHKVYRBSGEKHINGLNADYNAARNIAYIMENTDCRNMFMKOSRTDKSLYNKPS
YETFIKTQGSAVAKLKKEGFVKILDEASY®

Repeat ATTGTTGTAACTCTTATTTTGTATGGAGTAAACAAC (SEQ 1D NO:1)
Spacer length: 30

FIG. 2AAA
>Cas12L_54_77468912_partial {SEQ ID NO:152)
YETFIKTQGSAVAKLKKEGFVKILDEASY*

Repeat: ATTGTTGTAACTCTTATTTTGTATGGAGTAAACAAC (SEQ ID NO:T)
Spacer length: 30

26/64



WO 2021/133829 PCT/US2020/066672

FIG. 2BBB

>Casi2l. 88 77738117 (SEQ ID NO:153)

MASHSSLONNQIFKTFSFKVKSSNLSKDFFDVIKEY QEYYNKCSDVILENLTCIKIGDIFDMIPEKS
KKSDYAQYAISDEWKNVPLY NIFSKAFAPMHRDNLLYIWLTKLVPYTGNLLKISDTFYKRNGFIK
SVISNYTTSFTNIKPKVKFQRLTCDDSHEMLLTQTICDMVKFNLY DIKSWEEMYSYFEMKSETSE
DTLNRIHTLFDFYRNNTPEVEDKYNELVTESLSKFGGCRRDMSKLTMSIGLSKKVIKVTHGYNTL
NYKYGKLIDLELWGRKDINNDELLINLENVCEMIVFKIKNGEIYVDIPFKVDFIKKDQTIDKIAGYD
ANKHMLLSTSVKDENLIGYTNIYKEVINDSDFQRVCDNKTMKILQEISNYVTFAPIEFDMLFSRIS
KQREMKDKYINMEIAFTNVLNKLROKFVNSDNKNRIYIESILKIRSQLKSYAILEEVKYKKASEYD
SANVEEFGVEYLETHPFKDTETYKEINKKILNISENHGCRNNIQYAYKIFESNGFDMISLENLTNS
NFKKEKNMPTIKSLLSYHHVLGKTNEEIEKLDVYSVIKKGYYTFEYKDGKVYNAKLSEIGEMIKIK
TTMFNMMBECSIHFAEIKDYFITLANNGEVGVSLYPSYYTSQMDSTOHKVFGLLSKKGKWTLVDK
RKVRKNQETHINGLNADYNAAKNIAFILSDEVWRNKFTKKTKTPKYNTPIYYTSINSQGKMLRA
LKSLKAFKEFK!®

Repeat: ATTGTTGTAATACACTTTTTATAAGGTATGAACAAC (SEQ 1D NG:27)
Spacer length: 30

FIG. 20CC
>Cas12L_56_65286425 (SEQ ID NO:154)
MKIGELYKYIPDEKKNSGYALTLISDEWKDKPMYMMEKKGYPANNRDNAIYEALNTCNTEHYTG
NILNFSDTYYRRFGYVASAISNYVTKISKMSTGSRSKNISNDSDVDTIMEQVIYEMEHNGWTSVK
DWENGMEYLESKTDSNPNFVYRMTTLY EFYKSHIDEVNSKMETMSIDSLIKFGGCRRKDSKKS
MYIMGGSNTPEDITQIGGNSLNIKFSKNLNVDVEGRYDVIKDNTLLVDINEHGASFVLKHNDE!Y]
DINVSVPFDKKIATTNKVVGIDVNIKHMLLATNILDDGNVNGYVNIYKEVINDSDFKKVCNSTVMQ
YFTDFSKFVTFCPLEFDFLFSRVCNQKGIYNDNSAMEKSFSDVLNKLKWNFIETGDNTKRIYIEN
VMKLRSQMKAYAIVKNAYYKQQSEYDFGKSEEFIQEHPFSNTDKGIEILNKLDNISKKILGCRNNI
IQYSYNLFEINGYDMISLEKLTSSOFKKKPFPTVYNSLLKY HKILGC TQEEMEKKDNY SVIKKGYY DI
IFDNDVVTDAKLSTKGELSKFKDDFFNLMIKSIHFADIKDYFITLSNNG TAGYSLYPSYFTSQMDS
IDHKIYFVODNKSGKLKLANKHKVR SSQEKHINGLNADYNAARNIAYIMENTECRNMFMKQSRT
DKSLYNKPSYETFIKTQGSAVAKLKKEGFVKILDEASY*

Repeat: ATTGTTGTAACTCTTATTTTGTATGGAGTAAACAAC (SEQ 1D NO: 1)
Spacer length: 30
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FIG. 2DDD

>Cas12L_57_65567118_partial (SEQ ID NC:155)
KINDE!YIDINVEVPFDKKIATTNKVWGIDVNIKHMLLATNILDDGNYNGYVNIYKEVINDSDFKKY

CNSTYMKYFTDFSKFVTFCPLEFDFLFSRVCNOKGIYNDNSAMEKSFSDVLNRLKWNFIETGD

NTKRIYIENVMKLRSQMKAYAIVKNAYYKQQSEY DFGKSEEFIQEHPFSNTDKGIEILNKLDNISK
KILGCRNNIQYSYNLFEINGYDMISLEKL TSSQFKKKPFRTYNSLLKY HKIRGGTQEEMEKKDIY

SVIKKGYYDHFDNDWWTDAKLS TKGELSKFKDDFFNLMIKSIHFADIKDY FITLSNNGTAGVSLVP
SYFTSOMDSIDHKIYFVQDNKSGKLKLANKHKVRSSQEKHINGLNADYNAARNIAYIMENNECR
NMFMKQSRTDKSLYNKPSYETFIKTQGSAVAKLKKEGFVKILDEASY*

Repeat: ATTGTTGTAACTCTTATTTTGTATGGAGTAAACAAC (SEQ 1D NO: 1)
Spacer length: 30

FIG. 2EEE
>Cas12L_58 66287853 _partial {SEQ ID NO:156)
DDGNVNGYVNIYKEVINDSDFKKVONSTVMKYFTDFSKFVTECPLEFDFLFSRVONQKGIYNDN
SAMEKSFSDVLNKLKWNFIETGDNTKRIYIENVMKLRSGMKAYAIVKNAYYKQQSEYDFGKSEE
FIQEHPFSNTDKGIEILNKLDNISKKILGCRNNIQYSYNLFEINGYDMISLEKL TSSQFKKKPFPTV
NSLLKYHKILGCTQEEMEKKDIYSVIKKGY Y DIFDNDVVTDAKLSTKGEL SKFKDDFFNLMIKSIH
FADIKDYFITLSNNGTAGVSLYPSYFTSOMDSIDHKIYFVQDNKSGKLKLANKHKYRSSQEKHIN
GLNADYNAARNIAYIMENTECRNMFMKQSRTDKSLYNKPSYETFIKTQGSAVAKLKKDGFVKIL
DEASA*

Repeat: ATTGTTGTAACTCTTATTTTGTATGGAGTAAACAAC (SEQ ID NO:)
Spacer length: 30
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FIG. 2FFF

>Casi2l._38 73877227 (SEQ ID NO157)
MASHKKTESNQHKTFSFKIKNANGLSLDVINDAITEYQNYYNICSDWIKDHLTMKIGELYKYIPDE
KKNSGYALTLSDEWKDIKPMYMMFKKGYPANSRDNAIYEALNTCONTEHYTONILNFSDTYYRR
FGYVASAISNYVTKISKMSTGSRSKNISNDSDVDTIMEQVIYEMEHNGWT SVKDWENOMEYLE
SKTDSNPNFVYRMTTLYEFYKSHIDEVNSKMETMSIDSLIKFGGCRRKDSKKEMYIMGGENTRF
DITQIDGNSLNIKFSKNLNVDVFGRYDVIKDNTLLYDENGHGASFVLKHNGE!YIDINVSVPFDKKI
ATTNKVVGIDVNIKHMLLATNILDDGNWNGYVNIYKEVINDSDFKKVONSTVMKYFTDFSKFVTE
CPLEFDFLFORVONQKGIYNDNSAMEKSFSDVLNKLKWNFIETGDNTKRIYIENVMKLRSGMKA
YAIVKNAYYKQOSEY DFGKSEEFIQEHPFSNTDKGIEILNKLDNISKIGLGCRNNIHQYSYNLFEIN
GYDMISLEKLTSSQFKKKPFPTVNSLLKYHKILGCTOEEMEKKDIYSVIKKGYYDHFDNDVVTDA
KLSTKGELSKFEDDFFNLMICSIHFADIKDYFITLSNNGTAGVSLVYPSYFTSOMDSIDHKIYFVQD
NKSCKLKLANKHKVYRBSGEKHINGLNADYNAARNIAYIMENTECRNMFMKQSRTDKSLYNKPS
YETFIKTQGSAVAKLKKEGFVKILDEASY®

Repeat ATTGTTGTAACTCTTATTTTGTATGGAGTAAACAAC (SEQID NO:1)
Spacer length: 30
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FiG. 3A
Ruv(- RuvC-Hi RuvC-Hii

Casi2i 1 257905508 336 530 682
Casl12i_2 196848753 335 523 676
Casi2i 3 66741167 368 562 714
Casi2i 4 67031163 368 562 714
Casli2i 5 67793351 368 562 714
Cas12L_6 67912869 partial 132 292
Cas12L 7 68090316 partial 302 501 653
Casl2l B 68328292 partial 359 553 705
Casl2i 9 68454124 336 530 682
Casi2i 10 68605313 372 566 718
Cas12L_11 69266821 partial 28
Casl2L 12 69417229 partial 28
Cas12l 13 69733214 336 530 682
Casl2i 14 70235246 partial 17 211 363
Casl2l 15 70724743 336 530 682
Casli2i_16 70731038 335 523 676
Casl12i_17 70959391 336 530 682
Casi2i 18 71078086 336 530 682
Casl2l 19 71193509 partial 270 464 616
Cas12L 20 71210958 partial 116 304 457
Casl2l 21 71317321 _partial 175 369 521
Casl2L 22 71456687 336 530 682
Casi2i 23 71708971 175 368 521
Casi2i 24 46035167 partial 348 542 584
Cas12L_25 46784254 partial 186 380 532
Casl2i_26 46464451 336 530

Casi2i 27 2544835164 336 530 682
Cas12l 28 255238293 343 542 701
Casl2i 29 72167294 336 530 682
Cas12L 30 72369269 336 530 682
Casli2i_31 72503976 336 530 682
Cas12L 33 72907394 336 530 682
Casl2l_34 73124743 partial 29 181
Casl2l 35 73503649 partial 70

Cas12l_36 73503648 partial 21
Casl2l 37 734726125 334 545 628
Cas12L 38 73764039 partial 242 436 588
Casi2l 39 73877227 336 530 682
Cas1Z2i 40 74037305 372 566 718
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FiG. 3B
Casli2L 41 74408273 partial
Casi2l 42 75186079 partial
Casl2i_43 75257103 partial
Casi2l 44 75257103 partial
Cas12L_45 75616607 partial
Casl2L_46 75784289 partial
Casi2L 47 76512228
Casl2i_48 76600450
Casl2l_49 44880081
Cas12L_50 83012613
Cas12L_51 82983331
Casl2L 52 76767885
Casl2i 53 77216451
Cas12L_55 77738117
Cas12L_56 65286425
Cas12L 57 65567118 partial
Cas12L 58 66287853 partial

479

282
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136843753
&&T4LET

87912862 partial
680903L8 _partial
6R328292 paxtial

Casi2i,_
Caslz

Casl2L

Casl2l,
Casl2ih

15 70724743
€_70731033
FOOLSIEL

Caslai, 71378088
Caslil2l, 119380% paxtial

210258 _paxtial
Caslll 21 71317321 partial
Casl2L_ 22 71456687
Casl2L 23 71708871

CaleL728:255238293

CaslzL 2% T721672%4
Casl2L _30_7236%28%

72547654 partial
729073
34_73124743_partial
Casll2l 35 73503649 paxtial
Casl2L,_36_ 73503642 partial
CaslL 37 734728625

Casl2L
Caslat,

41 partial
Casil2X 42 75188079 partial
Casl2i, 43 75257103 paxtial
Casl2L 44 75257103 partial
Casl2L_ 45 7_paxtial
Caslli._48% 57842892 partial
Casl2i_ 47 76513228
CaslZi, 48 76600450
Casi2L 4% 44880081
Casl2i 50 83012613
Casl2L Si 82983331
Casl2i 52 76767888

Casl2L 5€ 65288425
CaslZL_ 57 65567118 _paxtial

Casl2i 58 66287853 partial

MCEDVYDYRIKDFVDYEKEFD

FIG. 5A
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136843753
&&T4LET

87912862 partial
680903L8 _partial
6R328292 paxtial

Casi2i,_
Caslz

Casl2L

Casl2l,
Casl2ih

15 70724743
€_70731033
FOOLSIEL

Caslai, 71378088
Caslil2l, 119380% paxtial

210258 _paxtial
Caslll 21 71317321 partial
Casl2L_ 22 71456687
Casl2L 23 71708871

CaleL728:255238293

CaslzL 2% T721672%4
Casl2L _30_7236%28%

72547654 partial
729073
34_73124743_partial
Casll2l 35 73503649 paxtial
Casl2L,_36_ 73503642 partial
CaslL 37 734728625

Casl2L
Caslat,

41 partial
Casil2X 42 75188079 partial
Casl2i, 43 75257103 paxtial
Casl2L 44 75257103 partial
Casl2L_ 45 7_paxtial
Caslli._48% 57842892 partial
Casl2i_ 47 76513228
CaslZi, 48 76600450
Casi2L 4% 44880081
Casl2i 50 83012613
Casl2L Si 82983331
Casl2i 52 76767888

Casl2L 5€ 65288425
CaslZL_ 57 65567118 _paxtial

Casl2i 58 66287853 partial

FIG. 5B
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Caslzi 1 257205508
2 136843753

&&T4LET

87031163

SLDVLNDZ

GITMERLMNAT

&779338% IFFEX NGLST

87912862 partial
. 7_680503L8 partial
Casl2L,_3_ 68328292 paxtial

Casl2L _® 68454124

125 10 _&8&053

_ 70235248 partial
Casl2L 15 70724743
Casl2L 16 70731033
FOOHS3NL
71078086
9_71193B0% paxtial
_ 712108258 partial
Caslll 21 71317321 partial
Casl2L_ 22 71456687
Casl2L 23 71708871

KKTE .
KNLE

Casl2l 28 2552382

CaslzL 2% T721672%4

Casll2l 35 73803649 pambtial . . . L L i e e e e e e e e e e e e et e e e e e
Casl2hL_36_ 73503642 partial . . . . . . e e e e e e e e e
CaslL 37 734728625 LG Y

KIWKCHEFVLSLY
IRKCHFFVLSLY

41 74408273 partial

THE1LE60T _paxtial
TH78428% partial ... ... ...
4776813388 L e

. 48_T660045

Casi2L 42 44880081
Casl2L_50_ 83012613
82883331

T7738117
Casl2l E5€_ 65288425
CaslZL 57 &556TLLS paxtlal . . . . . .. e e e e e e e e e e e e e e e e e e e e e e e
Casl2L 58 _ 66287853 partil&@l . . .. oL L e e e e e e e e e e e e e

FIG. 5C
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257205508
136848753
&ETALLET
87331163
&779338%
87912862 partial
. 7_680503L8 partial
Casl2L,_3_ 68328292 paxtial

Casl2L _® 68454124

125 10 _&8&053

Caslzil 1

_ 70235248 partial
Casl2L 15 70724743
Casl2L 16 70731033
FOOHS3NL
71078086
9_71193B0% paxtial
_ 712108258 partial
Caslll 21 71317321 partial
Casl2L_ 22 71456687
Casl2L 23 71708871

7_2544821¢€4
Casll2l, 28 255238283
CaslzL 2% T721672%4

Casll2l 35 73503649 paxtial
Casl2L,_36_ 73503642 partial
CaslL 37 734728625

Casl2L

41 74408273 partial

THE1LE60T _paxtial
7578423% partial
(47 78813288
48_T660045

Cas12% 49 44880081
CaslzL 50 83012613
Casl2L 5182983331

77738117
Casi2L 56 65286425

Caslzil 57 65567118 partial
Casl2i 58 66287853 partial
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Caslzil 1
CasldT_

257205508
136848753 35
&ETALLET
87331163
&779338%
1,8 87912862 partial
Casll2l 7 68090318 partial
Casl2L,_3_ 68328292 paxtial
Casl2l, 2 68454124
Casl2L 10 _&8603313

YPAN

ANS
ANS

S ANN

14 70235245 _partial
Cas1ZL_15_70724743

Cagl2L 16 70731033
Casl2L 17 70958383
Casl. 18_71073088&
Casgl2i_ 19 71193809 paxtial

Caslai, 20 71210958 partial
Caslll 21 71317321 partial
Casl2L_ 22 71456687

46038187 _paxt
48734253 _partial
Caslll_ 26 36464452

YPANN

Caslzi, 27 254439164 YPANN
Casll2l, 28 255238283 FPINRE
CaslzL 2% 721672%4 TPANS

7Z3685283
172603978
Z_ 72547654 partial
3372907394

YPANS

YPANN

CaslZi, 34 73124743 partial .....
Casl2L 35 73503849 partial .. ...
Casl2i, 38 73503649 partial .....

37 _73472625

8 73764038 paxti
73877227
Casl2L_40_73037308
CaslZi, 41 _T4408273_partial
Casll2L 42 75185079 partial
Casl2L,_43_ 75257102 parxtial
Casl2L_44 75257103 par
Casl2il 45 75616607 paxtial
Casl2L_A45_ 757842389 partial
Casl2L_ 47 76512228

CaslZi,_48 78600450
Casl2L_ 49 44880081
Casl2L_ 50 83012613
Casl2L 51 82883331
Casl2L 52 _7676788%

YP AN
YpaNS

CasllL, _T7216451
Casll2il_ 54 77468912 paxtial

TT738117

Caxl2l_58_66287853 partial
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136843753
&&T4LET

87912862 partial
680903L8 _partial
6R328292 paxtial

Casi2i,_
Caslz

Casl2L

Casl2l,
Casl2ih

15 70724743
€_70731033
FOOLSIEL

Caslai, 71378088
Caslil2l, 119380% paxtial

210258 _paxtial
Caslll 21 71317321 partial
Casl2i, 22 71456687

Cagl2L 23 71708871

4_ 46038187 _paxtial
48734253 _partial

CaleL728:255238293

CaslzL 2% 721672%4
Casl2L _30_72369%28%

72547654 partial
729073
34_73124743 partial
Casll2l 35 73503649 parxtial
Casl2L,_36_ 73503642 partial
CaslY, 37 _ 73472625
Casl2i.

Casll2l 42 75188079 partial
Casl2L,_43_ 75257102 parxtial
Casl2L _44 75257103 partial
Casl2L 45 7561660
CasllT._48_7578428% partial
Casl2X_37_ 76512528
Caslai, 48 76600450
Casll2l 49 44880081
Casl2L_50_ 83012613
Cagl2L DL 82983331
Casl2L 52 _7676788%

Casl2l_S€_65285425
CaslzL 57 65567118 partial
Casl2L 58 66287853 partial
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87912862 partial
680903L8 _partial
6R328292 paxtial

Casi2i,_
Caslz

Casl2L

Casl2l,
Casl2ih

15 70724743
€_70731033
FOOLSIEL

Caslai, 71378088
Caslil2l, 119380% paxtial

210258 _paxtial
Caslll 21 71317321 partial
Casl2i, 22 71456687

Cagl2L 23 71708871

4_ 46038187 _paxtial
48734253 _partial

CaleL728:255238293

CaslzL 2% 721672%4
Casl2L _30_72369%28%

72547654 partial
729073
34_73124743 partial
Casll2l 35 73503649 parxtial
Casl2L,_36_ 73503642 partial
CaslY, 37 _ 73472625
Casl2i.

Casll2l 42 75188079 partial
Casl2L,_43_ 75257102 parxtial
Casl2L _44 75257103 partial
Casl2L 45 7561660
CasllT._48_7578428% partial
Casl2X_37_ 76512528
Caslai, 48 76600450
Casll2l 49 44880081
Casl2L_50_ 83012613
Cagl2L DL 82983331
Casl2L 52 _7676788%

. 5€_65286425
CaslzL 57 65567118 partial
Casl2L 58 66287853 partial
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&&T4LET

68090318 partial
6R328292 paxtial
68454124

Casi2i,_
Caslzi, 13
Casll2L 14 70235248 partial
Casl2L 15 70724743
Casl2l 16 70731033
Casl2Ln FOORaI L
Caslai, 71378088
Caslil2l, 1393808 pa'—t:.a,

Cagl2y, 21 7131 '3.‘“\‘95—{:13;
Casl2L_ 22 71456687
Casl2L 23 71708871
Casl2L_24_ 46038167 paxtial
46784254 _partial

C2512L728:255238293
CaslzL 2% 721672%4
Casl2L _30_72369%28%

TZ547654 partial
7290738
34 73124743 _partial
35_7350354%_partial

Casil2l,
Casl2L,_36_ 73503642 partial

Casl2l,
Casl2L.

37_T73472625

Casl2L 42 751860 Ugga“t:_a-
Casl2L_ 43 75257103, ')axL'
f‘a£12777447777.)25"103
Casl2L_ 45 75616607 p
CasllT._48_7578428% partial
Casl2i 47 76512228
CaslZi. 48 78600450
Casll2l, 4% 44880081
CaleL"50"83012513
8498333"

Casl2i 57 65567118 partial
Casl2L 58 66287853 partial
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Casl2i_ 1 257205508 R iatie &

_136848753 BV G TOVRMER ML ST8ET FLN YERMSN :

557&] 1.!‘: ,KVV"'TQVM*K“ML‘C.ATNIMBDM\} BYNHTEKEVIN B i TN
LEYVEIDVHIXIMLLATRILDEGRY ‘7GY‘R\!I‘!3€EVEN FKRV OB S TV MR YR TS
Caleu SRVVSYBUNIREMLLAT RILIBENY L\‘wY’\'Z‘E”&'KEVIN FIREVENSTIVER R “§S
Casl2i, ».E e B B s et ou B 0 B
Casil2l .vK‘beIBVNT‘{EEMLZ(AKI\I DD&‘%‘ m;'qi’ VT }”{&VIN ERZEV NS TIVER TR )§D§E’§S
Casl2i, R 68328282 .KVV VNI REML AT N I LD DG NN Y UNEYREVIN SRR w,.ms&;x IMEYET NS
Casl2L 7"' 584)&124 TN LRV VS VDN I REMLUL AT NI LD ARNVNS Y VNI YREVIY EIRY SITVMKYE JSD§E‘§S
L T N ij‘«'GV!‘JV KEMLLATNI&DD{A‘V GYVHTEREV TN ¥ { VMK‘!‘):“’}ME@S
. 13 G YV GUD YR I ARNLLAT R LDEGRY §Gw:~:xmwwuoug,.:xvcus;t ME B
Casll2L 14 70235248 partial NLEVYSVIVNIREMLLAT R IL D ORI Y VN EYREV IR GEVENBITVERTE A§DE-‘§$
Casl2L 15 70724743 .v:{.VV VD VHIEEMELRTNILDDENVNGY UNTYREVIN EVTINES
Casl2l 16 70731033 .:’\VA 1BUNM‘\&MLLBR SN GH: EVHIYREMAIND KSD%HS
_ 70959391 RVVSYDYNIREMELATIRILODENVNG Y VR T YR BV IN TRIMOE ’I?D{E’%S
I._18&_T1078086 EYVEVOVHILEBLLATRILDE GG VNI VEEVIY BEMEYINTE §‘€§5
71193808 _paxtial SRVVBYBYN K‘iMLL&k{(‘I\-Z(ML‘D%VV BYVRIIRTVIN BRI TS
, 20_T1210258 partial .;:ﬁVAwID"BeMd‘AMLL‘ TENTDHEROD RN IVEZTON 'DRK‘!IKSB%I%S
Casl2L 21 71317321 partial SRVVSYRUNY ‘K"MLLJ\T?‘JMDD&‘! BYNHITIRIVIN MR 3?“;8
Casl2i, 22 71456687 [N LOEYYCVDVHIEEMLLRTIHILDDENVNGY VNI YREVIN IV MEYE ;&‘E‘;S
Casl2L 23 71708371 NLRTYOVDUNIREMUL AT N LD DS RVINGC VN Y REVEY TR RIS
24 346038167 paxtial RYVEVDYNIREMLUATNILDD BNV \"S"’\’ETYK AR TV MEAE J§D;r§5

SEYVEVDVHTEBMLLATRILDEGRVNGY YN IYE RV IY

y 3 TR Y EITE
RV BYDYNIREMELATN I LD SNV Y VR T AREVIN

TR T

Casl2i, 27 2544891 N ZYVEIDVRIZENLLATHILDDCRVIKGY UNIVEEVIN |
Casl2L 28 255238293 BRI UREREML LI NG TOD I NI OB YV S TRELVN
Casl2L 2% 72167224 1BV GYDNV .A&HMLLAS{'{L&DD(’N YVNIYEEVIN gt
Casl2i, 30 _T7Z36328% CRVVSIRUNIREMLLATNILDDER SYNVNIYREVIN i
12%n T2H0ISTS ‘KVV"IHL“J‘M REMLURTNILDDGNVINGYVRINKEVIN i
Q81T 72547654 partial .. S L
Casl2l_33 7290738 .'KVV'SVDVNIKEEML&JL?NILUD{BWV WYVRITREVIN i 'FES‘
CaslZil,_ 34 73124743 partial i, .. R RN RN R
Casl2L 35 73503649 partial .. G e s i B e s L e e RN
Casl2L,_36_ 73503642 partial . . R S S SR PSR RR B AR R R R S e
. ‘\V'V GVRVRLRESTEATNY IDD)‘;}\ GF‘JﬁiYRELLH gmiﬁi
CRVVSYDYNIREMLUATHILDDENVKSY VR IVKEYIN TROMRACET IS
RV ETOVR I AN ATRILDDERY HEEYNTYRRVIN VHRYTTERS
,'K\IVGVI)V K“ML&E‘A'K};C(MR‘DG‘Y liaY’\'K”ﬁ'KI.VIl\T TR EETIORS
41 ¥ MG UNIVYESVIND: MK TENETS
Caslil2l 42 75188079 partial . . B SR R S
Casl2i, 43 75257103 partial TN, TN xnuviﬂﬂ 3 TR E%S
Casl2L_44 75257103 partial . .. R R R e B SEALE
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FIG. 8A
Cashl (SEQ ID NO:39)

FIG. 8B

Casr2 (SEQ 1D NO:60)
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FIG. 8C
Casho (SEQ ID NG:164)

FiG. 8D
Cash16 (SEQ ID NO:61)
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FIG. 8E
Cash20 52 (SEQ ID NO:68)

FIG, 8F
Casa28 (SEQ ID NO:63)
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FIG. 8G
Cash29 (SEQ ID NO:64)

FiG. 84

Casi37 (SEQ ID NO-70)
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FIG. 88
Cash42 (SEQ ID NO:163)

FIG. 8
Cashd7 (SEQ 1D NO:65)
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FIG, 8K
Cash S0 (SEQ ID NO:66)
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FIG, 8L
CasdS1 (SEQ ID NG:67)
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FIG, 8M
CasA55 (SEQ ID NO:69%)
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FIG, 10

pBAS12_11 NTarray
5906 bp
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FIG. 11

pBAS18
5901 bp
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FIG. 124

pBAS12
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FIG. 128
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