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Supplementary Figure 1. In vitro cleavage assay for 9 crRNA-LbCpfl complexes and
localization of Cpfl proteins in soybean protoplasts. (a) Preassembled AsCpfl-crRNA and
LbCpfl-crRNA complexes cleave their target DNA in vitro. (b) Both Cy3-conjugated Cpfl
proteins were targeted to the nucleus of soybean protoplasts. The red arrow indicates the

nucleus. DAPI, a nuclear marker. Bars = 10 um.



Supplementary Figure 2
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Supplementary Figure 2. Indel frequencies (%, Logl0 scale at Y-axis) for 9 crRNAs at

= 2).

target sites in FAD2-1A and FAD2-1B. Error bars represent standard deviation (n



Supplementary Figure 3
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Supplementary Figure 3. CRISPR/Cpfl-mediated editing of the AOC gene in Nicotiana
attenuata protoplasts. In vitro cleavage assay for 6 crRNAs complexed with (a) LbCpf1 and
(b) AsCpfl proteins. Indel frequencies (%, Logl0 scale at Y-axis) at the target sites in
protoplasts for 6 crRNAs complexed with (c) LbCpfl and (d) AsCpfl proteins. AOC,
ALLEN OXIDE CYCLASE. Error bars represent standard deviation (n = 2).



Supplementary Figure 4
Indel frequency (%)
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On-targets TTTAGTCCCTTATTTCTCATGGAAAA FAD2-1A : 9.0533 11.059
TTTAGTCCCTTATTTCTCATGGAAAA FAD2-1B 9.0871 7.8917
TTTTGTCCCTTATTTETCATGCtCAA doT1l 8.0454 9.0275
TTTAGTCCCTTATTTCTtAaaaAAtA doT2 § 9.3241 9.2524
TTTAGTCCCTTATTTtTtAattAAAA doT3 0.0724 0.0612
TTTGGTCCCTTATTTtatAgGGAAAL doT4 ©.0070 0.0073
TTTTGTCCCTTATTTCTgAattAAAL doTs 9.0397 0.1841
TTTAGTCCCTTATTTETaATtaAgAA doTe ©.8226 1.2510
TTTGGTCCCTTATTTtatAgGGAAAL doT?7 E-' 8.9617 0.6046
TTTGGTCCCTTATTTtTCAgaatAAA doT8 9.0754 9.1157
TTTCGTCCCTTATTTtTaAattAAgA doT1e 9.0272 9.0270
TTTAGTCCCTTATTTtTaAatGAgAC doT11 ©.1153 0.1241
Off-targets [TTTTGTCCCTTATTTtTtAaGattAA  dOT12 0.0191 0.0134
TTTGGTCCCTTATTTETLATGCgAtt doT14 9.0200 0.0186
TTTAGTCCCTTATTTETCAaaaAttA doT15 9.0144 0.0200
TTTTGTCCCTTATTaaagtTGCAAAA doT1e 8.1246 0.1462
TTTTGTCCCTTATTTtTataGGACCA doT17 0.0377 0.0089
TTTAGTCCCTTATTTCcCtTGtgtAL doT19 p 0.4513 0.0956
TTTAGTCCCTTATTTETtAgcGAALC doT20 0.7321 0.7716
TTTAGTCCCTTATTTLTLATEGELTA doT21 1.6597 1.1191
TTTGGTCCCTTATTTaTaATttAAgt doT22 ©.1230 0.1784
TTTAGTCCCTTATTTLTLATttttAA doT24 CLbcpfl 8.5578 9.6962
TTTAGTCCCTTATTcagtATtaAAAA doT25 M LbcPfl 0.4381 8.4833
TTTTGTCCCTTATTgtTCtactAAAA  dOT27 + CrRNA3 1.8387 0.8322
TTTGGTCCCTTATTTaTttTtcATtAA doT28 ©.1155 0.0494

Supplementary Figure 4. In vivo evaluation of LbCpfl-crRNAS3 activity at potential off-
target sites in the genome. The indel frequencies (%) at 23 candidate distal off-target (dOT)
sites (with up to 6 bp mismatches relative to the crRNAs) were measured and validated in
LbCpfl-crRNA3-delivered soybean protoplasts by targeted deep sequencing. No mutations
were detected at any of the 23 candidate loci. Red, PAM sequences; blue, mismatched
nucleotide bases. Note, dOT21 and dOT27 have relatively high frequency of indel in some

control samples, which we have frequently seen in AT-rich and A- or T-repeat regions*?



Supplementary Figure 5

a
Target FAD2-1A Target FAD2-1B
. Total Mutated Total Mutated
Transfected Plasmid  reads reads (%) reads reads (%)
pLbCpfi+crRNA3 82087 37 (0.0 %) 87401  6(0.0%)
pLbCpf1+crRNA9 87121 6 (0.0%) 78933  0(0.0%)
pAsCpf1+crRNA3 77341 23(0.0 %) 33586  4(0.0%)
pAsCpf1+crRNA9 80967 66 (0.1%) 67301 18(0.0%)
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Supplementary Figure 5. Editing activity of plasmid-expressed Cpfl and Cpfl expression

in soybean protoplasts. (a) Indel frequencies (%) at two FAD2 loci after transformation
with the plasmid harboring plant-codon optimized LbCpfl-HA or AsCpfl-HA. (b) Protein
expression from a plant codon (pLBCpfl/pAsCpfl) or E. coli codon (eLbCpfl/eAsCpfl)
optimized Cpfl plasmid in soybean protoplasts. The anti-HA antibody detects the Cpfl
protein and the anti-histone H3 antibody detects an endogenous soybean protein.



Supplementary Table 1. List of crRNAs used in this study.

Target gene Name

a
Sequence

crRNA1
crRNA2
crRNA3
crRNA4
crRNAS
crRNA6
crRNA7
crRNA8
crRNA9S

Glycin max
FAD2-1A/B

TTTCTACATTGCCACCACCTACTTCC
TTTCCCTCATTGCATGGCCAATCTAT
TTTAGTCCCTTATTTCTCATGGAAAA
TTTCTCATGGAAAATAAGCCATCGCC
TTTGTCCCAAAACCAAAATCCAAAGT
TTTGGCTGCTATGTGTTTATGGGGTG
TTTGGCAACTATGGACAGAGATTATG
TTTGATGACACACCATTTTACAAGGC
TTTACAAGGCACTGTGGAGAGAAGC

crRNAL1
crRNA2
Nicotiana attenuata CcPRNA3
AOC crRNA4
crRNAS
crRNA6

TTTGTTGCTAAAGGGGACAAGATCTCC
TTTGATCAGAATGCAGAGTCCAGCCGT
TTTCCTCTTCGTGTTTGATCAGAATGC
TTTCTTTTCCTCTTCGTGTTTGATCAG
TTTACAGCTTCTATTTCGGCGATTATG
TTTCGGCGATTATGGTCACATCGCCGT

®Red indicates the PAM sequence.



Supplementary Table 2. List of putative off-target sequences of FAD2-targeted crRNA3

in the soybean genome.

aOﬁ’—target sequence Chr. Position  Direction Mismatches Name
TTTGGTCaCTaATTTCTCATGGAtcA chr5 7821658 + 4 bOTl
TTTTGTCECTTETTTETCATcGAAAA chré 14339586 + 4 0T2
TTTGGaCCCTTATTTacCATGGAcAA chr? 9126069 - 4 0T3
TTTTGaCaCTcATTTtTCATGGAAAA chr? 29877437 - 4 oT4
TTTTGTtEtCTTATTTCTCATtGAAAg chr8 6892768 - 4 0T5
TTTCGTCCgTTATTTtTaATGaAAAA chr8 20703738 - 4 0T6
TTTTGTCCCTTETTTETCATEtAAAA chr9 18827312 + 4 oT7
TTTTGTCaCaaATTTtTCATGGAAAA chril@ 2521148 + 4 0T8
TTTAGTCECTTATTTCTaATaaAAAA chrl@ 48825754 + 4 oTe
TTTGGTCCtTTATTTCcCATtGAtAA chrll 28894966 + 4 0T1e
TTTCETCCCTTtTTTCTCATaaAAAA chrl2 20572847 - 4 0T11
TTTTGTCCCTTATTTETCATGctcAA chrl? 26749406 + 4 0T12
TTTGGTCaCTaATTTCTCATGGAtcA chrl7 12553219 + 4 0113
TTTTGTCCCTTATTTETCATGctcAA chrl? 2674940 + 4 “doT1
TTTAGTCCCTTATTTCTtAaaaAAtA chrl 1189388 + 5 doT2
TTTAGTCCCTTATTTtTtAattAAAA chr9 3561633 - 5 doT3
TTTGGTCCCTTATTTtatAgGGAAAt chrll 15389742 + 5 doT4
TTTTGTCCCTTATTTCTgAattAAAt chrl5 43359905 - 5 doT5
TTTAGTCCCTTATTTtTaATtaAgAA chrl7 11701652 - 5 doTé6
TTTGGTCCCTTATTTtatAgGGAAAL chrl8 4987048 + 5 doT7
TTTGGTCCCTTATTTtTCAgaatAAA chrl® 11727316 + 5 doT8
TTTTGTCCCTTATTTCTgAattAAAt chrl8 44803139 - 5 doTo
TTTCGTCCCTTATTTtTaAattAAgA chr2 39113938 + 6 doT1e
TTTAGTCCCTTATTTtTaAatGAgAc chr3 43408144 + 6 doT11l
TTTTGTCCCTTATTTtTtAaGattAA chr3 43679365 + 6 doT12
TTTAGTCCCTTATTTtTagcGGAttA chr4 8732797 + 6 doT13
TTTGGTCCCTTATTTtTtATGcgAtt chr5 37988161 + 6 doT14
TTTAGTCCCTTATTTtTCAaaaAttA chré 45888996 + 6 doT15
TTTTGTCCCTTATTaaagtTGcAAAA chr? 17897295 + 6 doT1l6
TTTTGTCCCTTATTTtTataGGAccA chrll 25898470 - 6 doT17
TTTAGTCCCTTATTTtaaAaaaAAAA chrl3 40317930 - 6 doT18
TTTAGTCCCTTATTTCcCtTGtgtAt chrl3 443268395 - 6 doT19
TTTAGTCCCTTATTTtTtAgcGAAtc chrld4 45961325 - 6 doT20
TTTAGTCCCTTATTTETtATtGtttA chrl5 9547205 - 6 doT21
TTTGGTCCCTTATTTaTaATttAAgt chrl6 7599366 - 6 doT22
TTTAGTCCCTTATTTtaaATatAAAc chrl6 29724887 + 6 doT23
TTTAGTCCCTTATTTETtATttttAA chrl? 38497391 + 6 doT24
TTTAGTCCCTTATTcagtATtaAAAA chril8 5202244 + 6 doT25
TTTTGTCCCTTATTTCatATtaAttA chrl9 2704492 - 6 doT26
TTTTGTCCCTTATTgtTCtactAAAA chrl9 45846421 + 6 doT27
TTTGGTCCCTTATTTaTttTtcAtAA chrlS 49944362 - 6 doT28
TTTTGTCCCTTATTTtaaATtGgAgA chr28 26326125 + 6 doT29

®Red indicates the mismatch sequence.
OT indicates off-target sites with up to 4 nucleotide mismatches.

‘dOT indicates off-target sites with up to 6 nucleotide mismatches in the distal region.



Supplementary Table 3. List of primers used for targeted deep sequencing.

Name Sequence Name Sequence
FAD2-1A nested F ATTGATAGCCCCTCCGTTCC FAD2-1A nested R AGTCATTACGCGGCAAATCC
FAD2-1A F1 crRNAL,2 CACCATTCACTGTTGGCCAA FAD2-1A R1 crRNAL,2 CCCACAACATCATCAACCCA
FAD2-1A F2 crRNA3-5 CTGGTGTGTGGGTGATTGC FAD2-1A R2 crRNA3-5 ACGAGAAGAGARACAGCCCT
FAD2-1A F3 crRNA6,7 ACTCTCTCTACCGTGTTGCA FAD2-1A R3 crRNA6,7 TGTAGAGAAGAGATGGTGAGCC
FAD2-1A F4 crRNA8,9 CAACCAATGCAATCAAGCCA FAD2-1A R4 crRNA8,9 AGTCATTACGCGGCARATCC
FAD2-1B nested F GGCACCTACAATTATCAGCACT FAD2-1B nested R TGACAAAACTTCCATAACTCCCA
FAD2-1B F1 crRNAL,2 CACCATTCACTGTTGGCCAA FAD2-1B R1 crRNAL,2 CCCATGGGTACTTGCTGAA
FAD2-1B F2 crRNA3-5 CCTTCAGCAAGTACCCATGG FAD2-1B R2 crRNA3-5 CTGCCAGAGACATTGAAGGC
FAD2-1B F3 crRNA6,7 TTGCTCTACCGTGTTGCAAC FAD2-1B R3 crRNA6,7 GCCTCCGTTGCATGGTAAT
FAD2-1B F4 crRNA8,9 ATAACTGATACTCATGTGGCTCA FAD2-1B R4 crRNA8,9 TGACAAAACTTCCATAACTCCCA
FAD2-1A 2nd F1 ACACTCTTTCCCTACACGACGCTCTTCCGATCTCACCATTCACTGTTGGCCAA
FAD2-1A 2nd R1 GTGACTGGAGT TCAGACGTGTGCTCTTCCGATCTCCCACAACATCATCAACCCA
FAD2-1A 2nd F2 ACACTCTTTCCCTACACGACGCTCTTCCGATCTCTGETGTGTGGGTGATTGC
FAD2-1A 2nd R2 GTGACTGGAGT TCAGACGTGTGCTCTTCCGATCTACGAGAAGAGAAACAGCCCT
FAD2-1A 2nd F3 ACACTCTTTCCCTACACGACGCTCTTCCGATCTACTCTCTCTACCGTGTTGCA
FAD2-1A 2nd R3 GTGACTGGAGT TCAGACGTGTGCTCTTCCGATCTTGTAGAGAAGAGATGGTGAGCC
FAD2-1A 2nd F4 ACACTCTTTCCCTACACGACGCTCTTCCGATCTCAACCAATGCAATCAAGCCA
FAD2-1A 2nd R4 GTGACTGGAGT TCAGACGTGTGCTCTTCCGATCTAGTCATTACGCGGCAAATCC
FAD2-1B 2nd F1 ACACTCTTTCCCTACACGACGCTCTTCCGATCTCACCATTCACTGTTGGCCAA
FAD2-1B 2nd R1 GTGACTGGAGT TCAGACGTGTGCTCTTCCGATCTCCCATGGGTACTTGCTGAA
FAD2-1B 2nd F2 ACACTCTTTCCCTACACGACGCTCTTCCGATCTCCTTCAGCAAGTACCCATGG
FAD2-1B 2nd R2 GTGACTGGAGT TCAGACGTGTGCTCTTCCGATCTCTGCCAGAGACAT TGAAGGC
FAD2-1B 2nd F3 ACACTCTTTCCCTACACGACGCTCTTCCGATCTTTGCTCTACCGTGTTGCAAC
FAD2-1B 2nd R3 GTGACTGGAGT TCAGACGTGTGCTCTTCCGATCTGCCTCCGTTGCATGGTAAT
FAD2-18 2nd F4 ACACTCTTTCCCTACACGACGCTCTTCCGATCTATAACTGATACTCATGTGGCTCA
FAD2-1B 2nd R4 GTGACTGGAGT TCAGACGTGTGCTCTTCCGATC TTGACAAAACTTCCATAACTCCCA
CrRNA3 OT4MM-1 F CCCAARACTTTTTATGCTCGARATTT CrRNA3 OT4MM-1 R AAAACGTTCAATACACAACATTTAGGT
crRNA3 OT4MM-2 F GCACGATGTGCGAAAGATT crRNA3 OT4MM-2 R TTGACCCTCCATTGTGTTGA
CrRNA3 OT4MM-3 F CCAACTTCAATTATGGGTGCTG CrRNA3 OT4MM-3 R CGCATTATGCTTCATGTGACAA
CrRNA3 OT4MM-4 F ACACATGCGGATCCACAATTTTT CrRNA3 OT4MM-4 R ATTGACATGCATGTATATATGTGTGT
crRNA3 OT4MM-5 F CAACAGCGATGTTAAAATGTACAGATAG crRNA3 OT4MM-5 R CATGAGATTCAAAACTGCACCGT
CrRNA3 OT4MM-6 F AAATATGTAAAATGCTGACAAATTCATCTC crRNA3 OT4MM-6 R GGACATTCTTCCTGACGATAGC
crRNA3 OT4MM-7 F TGACCATTTTGGAGTGACGACA crRNA3 OT4MM-7 R GACGAAAGACAGCGATTGGT
crRNA3 OT4MM-8 F AGGAAATTTTAATCGACGGACCTTTTA crRNA3 OT4MM-8 R TCAAAAAATTTGGACGGAAAAATCCA
crRNA3 OT4MM-9 F TAAGGATAGATTGAAAGTGATTAGTCA crRNA3 OT4MM-9 R GCAATTAGCATCGC TATCTAAAAAT
crRNA3 OT4MM-10 F GCGCGTTTCATCTCTTTGAG crRNA3 OT4MM-10 R GCTGTATTAAAACTTAAAAGCATTCCC
crRNA3 OT4MM-11 F CAAAGTGATGGCTTATAATGGAGAAC crRNA3 OT4MM-11 R GTTCCCTTCAGTGGCACAAC
crRNA3 OT4MM-12 F GCGGTACGGTTCAGATAGCA crRNA3 OT4MM-12 R TCTACCGTAGAACTACACAGGTG
crRNA3 OT4MM-13 F GGGCGCATTGTAAAGACTAAA crRNA3 OT4MM-13 R TTTGGTATCTTTTTCGATTTCTATCAG
LbCpflcrRNA GAAATTAATACGACTCACTATAGGG AATTTCTACTAAGTGTAGAT
LbCpf1 FAD2 sgl GGAAGTAGGTGGTGGCAATGTAATCTACACTTAGTAGAAATT LbCpf1 FAD2 sg2 ATAGATTGGCCATGCAATGAGGATCTACACTTAGTAGAAATT
LbCpfl FAD2 sg3 TTTTCCATGAGAAATAAGGGACATCTACACTTAGTAGAAATT LbCpfl FAD2 sg4 GGCGATGGCTTATTTTCCATGAATCTACACTTAGTAGAAATT
LbCpf1 FAD2 sg5 ACTTTGGATTTTGGTTTTGGGAATCTACACTTAGTAGAAATT LbCpf1 FAD2 sg6 CACCCCATAAACACATAGCAGCATCTACACTTAGTAGAAATT
LbCpfl FAD2 sg7 CATAATCTCTGTCCATAGTTGCATCTACACTTAGTAGAAATT LbCpfl FAD2 sg8 GCCTTGTAAAATGGTGTGTCATATCTACACTTAGTAGAAATT
LbCpfl FAD2 sg9 GCTTCTCTCCACAGTGCCTTGATCTACACTTAGTAGAAATT
AsCpflcrRNA GAAATTAATACGACTCACTATAGGG TAATTTCTACTCTTGTAGAT
AsCpfl FAD2 sgl GGAAGTAGGTGGTGGCAATGTAATCTACAAGAGTAGAAATTA AsCpfl FAD2 sg2 ATAGATTGGCCATGCAATGAGGATCTACAAGAGTAGAAATTA
AsCpfl FAD2 sg3 TTTTCCATGAGAAATAAGGGACATCTACAAGAGTAGAAATTA AsCpfl FAD2 sg4 GGCGATGGCTTATTTTCCATGAATCTACAAGAGTAGAAATTA
AsCpfl FAD2 sg5 ACTTTGGATTTTGGTTTTGGGAATCTACAAGAGTAGAAATTA AsCpfl FAD2 sg6 CACCCCATAAACACATAGCAGCATCTACAAGAGTAGAAATTA
AsCpfl FAD2 sg7 CATAATCTCTGTCCATAGTTGCATCTACAAGAGTAGAAATTA AsCpfl FAD2 sg8 GCCTTGTAAAATGGTGTGTCATATCTACAAGAGTAGAAATTA
AsCpfl FAD2 sg9 GCTTCTCTCCACAGTGCCTTGATCTACAAGAGTAGAAATTA




Supplementary Note 1. Sequence information of Cpfl-harboring vectors.

p2GW7-eAsCpfl-HA, E. coli-codon optimized AsCpfl.

Amp-R35s promoter|SHNBS eASCpT13> NLS HASIOEIBEERH 35 tcrminator
GGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGACGCGCCCTGTAGCGGCGCATTAAGCGCGGCG
GGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCT
TTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTAGGGTGATGGTTCACG
TAGTGGGCCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAACAACACTCAAC
CCTATCTCGGTCTATTCTTTTGATTTATAAGGGAT TTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTA
ACAAAATATTAACGCTTACAATTTCCTGATGCGGTATTTTCTCCTTACGCATCTGTGCGGTATTTCACACCGCATCAGGTGGCACTTTTCGGGGAAATGT
GCGCGGAACCCCTATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGG
AAGAGTATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGT TTTTGCTCACCCAGAAACGCTGGTGAAAGTAA
AAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTCC
AATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAAT
GACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGT AAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTG
CGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACC
GGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTAT TAACTGGCGAACTACTTACT
CTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGT TGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATA
AATCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCA
GGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCATATATACTTTAG
ATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACT
GAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGC
GGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTTCTTCTAGTGTAGCCG
TAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTC
TTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGT CGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTA
CACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACA
GGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCT
CGTCAGGGGGGCGGAGCCTATGGAAMAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTT
ATCCCCTGATTCTGTGGATAACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAA
GCGGAAGAGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACAGGT TTCCCGACTGGAAAGCGGGCAGTG
AGCGCAACGCAATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATA
ACAATTTCACACAGGAAACAGCTATGACCATGATTACGCCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTATGCATCCAACGCGTTGGGAGCTCT
CCCATATGGTCGACTAGAGCCAAGCTGATCTCCTTTGCCCCGGAGATCACCATGGACGACTTTCTCTATCTCTACGATCTAGGAAGAAAGTTCGACGGAG
AAGGTGACGATACCATGTTCACCACCGATAATGAGAAGATTAGCCTCTTCAATTTCAGAAAGAATGCTGACCCACAGATGGT TAGAGAGGCCTACGCGGC
AGGTCTCATCAAGACGATCTACCCGAGTAATAATCTCCAGGAGATCAAATACCTTCCCAAGAAGGT TAAAGATGCAGTCAAAAGAT TCAGGACTAACTGC
ATCAAGAACACAGAGAAAGATATATTTCTCAAGATCAGAAGTACTATTCCAGTATGGACGATTCAAGGCTTGCTTCATAAACCAAGGCAAGTAATAGAGA
TTGGAGTCTCTAAGAAAGTAGTTCCTACTGAAT CAAAGGCCATGGAGTCAAAAATTCAGATCGAGGATCTAACAGAACT CGCCGTGAAGACTGGCGAACA
GTTCATACAGAGTCTTTTACGACTCAATGACAAGAAGAAAATCTTCGTCAACATGGTGGAGCACGACACTCTCGTCTACTCCAAGAATATCAAAGATACA
GTCTCAGAAGACCAAAGGGCTATTGAGACTTTTCAACAAAGGGTAATATCGGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTCATCAAAA
GGACAGTAGAAAAGGAAGGTGGCACCTACAAATGCCATCATTGCGATAAAGGAAAGGCTATCGTTCAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGG
ACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCAAAGCAAGTGGATTGATGTGATATCTCCACTGACGTAAGGGATGAC
GCACAATCCCACTATCCTTCGCAAGACCCTTCCTCTATATAAGGAAGTTCATTTCATTTGGAGAGGACTCCGGTATTTTTACAACAATACCACAACAAAA
CAAACAACAAACAACATTACAATTTACTATTCTAGTCGACCTGCAGGCGGCCGCACTAGTGATATCACAAGTTTGTACAAAAAAGCAGGCTTC




CCAAAGAAAAAGAGAAAAGTAGGTGGT TACCCCTACGACGTGCCCGA
CACCCAGCTTTCTTGTACAAAGTGGTGATATCCCGCGGCCATGCTAGAGTCCGCAAAAATCACCAGTCTCTCTCTACAAATCTATCTCTC
TCTATTTTTCTCCAGAATAATGTGTGAGTAGTTCCCAGATAAGGGAATTAGGGTTCTTATAGGGTTTCGCTCATGTGTTGAGCATATAAGAAACCCTTAG
TATGTATTTGTATTTGTAAAATACTTCTATCAATAAAATTTCTAATTCCTAAAACCAAAATCCAGTGACCTGCAGGCATGCGACGTCGGGCCCAATTCGC
CCTATAGTGAGTCGTATTACAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCC
CCCTTTCGCCAGCT

p2GW7-eLbCpfl-HA, E.coli-codon optimized LbCpf1.

Amp-R35s promoter |SHINES eLOCPFL3’ NLS HASIBEISEEEH 355 tcrminator
GGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGACGCGCCCTGTAGCGGCGCATTAAGCGCGGCG
GGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCT
TTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTAGGGTGATGGTTCACG
TAGTGGGCCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAACAACACTCAAC
CCTATCTCGGTCTATTCTTTTGATTTATAAGGGAT TTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTA
ACAAAATATTAACGCTTACAATTTCCTGATGCGGTATTTTCTCCTTACGCATCTGTGCGGTATTTCACACCGCATCAGGTGGCACTTTTCGGGGAAATGT
GCGCGGAACCCCTATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGG
AAGAGTATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGT TTTTGCTCACCCAGAAACGCTGGTGAAAGTAA
AAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTCC
AATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAAT
GACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTG
CGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGAT CATGTAACTCGCCTTGATCGTTGGGAACC
GGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTAT TAACTGGCGAACTACTTACT
CTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATA
AATCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCA
GGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCATATATACTTTAG
ATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACT
GAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGC
GGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTTCTTCTAGTGTAGCCG
TAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTC
TTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTA
CACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACA
GGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCT
CGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTT
ATCCCCTGATTCTGTGGATAACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAA
GCGGAAGAGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACAGGTTTCCCGACTGGAAGCGGGCAGTG
AGCGCAACGCAATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATA
ACAATTTCACACAGGAAACAGCTATGACCATGATTACGCCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTATGCATCCAACGCGTTGGGAGCTCT
CCCATATGGTCGACTAGAGCCAAGCTGATCTCCTTTGCCCCGGAGATCACCATGGACGACTTTCTCTATCTCTACGATCTAGGAAGAAAGTTCGACGGAG
AAGGTGACGATACCATGTTCACCACCGATAATGAGAAGATTAGCCTCTTCAATTTCAGAAAGAATGCTGACCCACAGATGGT TAGAGAGGCCTACGCGGC
AGGTCTCATCAAGACGATCTACCCGAGTAATAATCTCCAGGAGATCAAATACCTTCCCAAGAAGGT TAAAGATGCAGTCAAAAGAT TCAGGACTAACTGC
ATCAAGAACACAGAGAAAGATATATTTCTCAAGATCAGAAGTACTATTCCAGTATGGACGATTCAAGGCTTGCTTCATAAACCAAGGCAAGTAATAGAGA
TTGGAGTCTCTAAGAAAGTAGTTCCTACTGAATCAAAGGCCATGGAGTCAAAAATTCAGATCGAGGATCTAACAGAACT CGCCGTGAAGACTGGCGAACA
GTTCATACAGAGTCTTTTACGACTCAATGACAAGAAGAAAATCTTCGTCAACATGGTGGAGCACGACACTCTCGTCTACTCCAAGAATATCAAAGATACA
GTCTCAGAAGACCAAAGGGCTATTGAGACTTTTCAACAAAGGGTAATATCGGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTCATCAAAA
GGACAGTAGAAAAGGAAGGTGGCACCTACAAATGCCATCATTGCGATAAAGGAAAGGCTATCGTTCAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGG
ACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCAAAGCAAGTGGATTGATGTGATATCTCCACTGACGTAAGGGATGAC
GCACAATCCCACTATCCTTCGCAAGACCCTTCCTCTATATAAGGAAGTTCATTTCATTTGGAGAGGACTCCGGTATTTTTACAACAATACCACAACAAAA
CAAACAACAAACAACATTACAATTTACTATTCTAGTCGACCTGCAGGCGGCCGCACTAGTGATATCACAAGTTTGTACAAAAAAGCAGGCTTC




CCAAAGAAAAAGAGAAAAGTAGGTGGT TACCCCTACGACGTGCCCGACTACGCCIMACACCCAGCTTTCTTGTACAAAGTGGTG
ATATCCCGCGGCCATGCTAGAGTCCGCAAAAATCACCAGTCTCTCTCTACAAATCTATCTCTCTCTATTTTTCTCCAGAATAATGTGTGAGTAGTTCCCA
GATAAGGGAATTAGGGTTCTTATAGGGTTTCGCTCATGTGTTGAGCATATAAGAAACCCTTAGTATGTATTTGTATTTGTAAAATACTTCTATCAATAAA
ATTTCTAATTCCTAAAACCAAAATCCAGTGACCTGCAGGCATGCGACGTCGGGCCCAATTCGCCCTATAGTGAGTCGTATTACAATTCACTGGCCGTCGT
TTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCT

p2GW7-AsCpfl-HA, plant-codon-optimized AsCpfl.

Amp-R35s promoter SEINBS PASCHTI3” NLS HAISIORIBEEEH 355 trminator

GGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGACGCGCCCTGTAGCGGCGCATTAAGCGCGGCG
GGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCT
TTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTAGGGTGATGGTTCACG
TAGTGGGCCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAACAACACTCAAC
CCTATCTCGGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTA
ACAAAATATTAACGCTTACAATTTCCTGATGCGGTATTTTCTCCTTACGCATCTGTGCGGTATTTCACACCGCATCAGGTGGCACTTTTCGGGGAAATGT
GCGCGGAACCCCTATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGG
AAGAGTATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAA
AAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTCC
AATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAAT
GACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTG
CGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACC
GGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACT
CTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGT TGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATA
AATCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCA
GGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCATATATACTTTAG
ATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACT
GAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGC
GGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTTCTTCTAGTGTAGCCG
TAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTC
TTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTA
CACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACA
GGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCT
CGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTT
ATCCCCTGATTCTGTGGATAACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAA
GCGGAAGAGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTG
AGCGCAACGCAATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATA
ACAATTTCACACAGGAAACAGCTATGACCATGATTACGCCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTATGCATCCAACGCGTTGGGAGCTCT
CCCATATGGTCGACTAGAGCCAAGCTGATCTCCTTTGCCCCGGAGATCACCATGGACGACTTTCTCTATCTCTACGATCTAGGAAGAAAGTTCGACGGAG
AAGGTGACGATACCATGTTCACCACCGATAATGAGAAGATTAGCCTCTTCAATTTCAGAAAGAATGCTGACCCACAGATGGTTAGAGAGGCCTACGCGGC
AGGTCTCATCAAGACGATCTACCCGAGTAATAATCTCCAGGAGATCAAATACCTTCCCAAGAAGGTTAAAGATGCAGTCAAAAGATTCAGGACTAACTGC
ATCAAGAACACAGAGAAAGATATATTTCTCAAGATCAGAAGTACTATTCCAGTATGGACGATTCAAGGCTTGCTTCATAAACCAAGGCAAGTAATAGAGA
TTGGAGTCTCTAAGAAAGTAGTTCCTACTGAATCAAAGGCCATGGAGTCAAAAATTCAGATCGAGGATCTAACAGAACTCGCCGTGAAGACTGGCGAACA
GTTCATACAGAGTCTTTTACGACTCAATGACAAGAAGAAAATCTTCGTCAACATGGTGGAGCACGACACTCTCGTCTACTCCAAGAATATCAAAGATACA
GTCTCAGAAGACCAAAGGGCTATTGAGACTTTTCAACAAAGGGTAATATCGGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTCATCAAAA
GGACAGTAGAAAAGGAAGGTGGCACCTACAAATGCCATCATTGCGATAAAGGAAAGGCTATCGTTCAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGG
ACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCAAAGCAAGTGGATTGATGTGATATCTCCACTGACGTAAGGGATGAC
GCACAATCCCACTATCCTTCGCAAGACCCTTCCTCTATATAAGGAAGTTCATTTCATTTGGAGAGGACTCCGGTATTTTTACAACAATACCACAACAAAA
CAAACAACAAACAACATTACAATTTACTATTCTAGTCGACCTGCAGGCGGCCGCACTAGTGATATCACAAGTTTGTACAAAAAAGCAGGCTTC




GGATCCTACCCATACGATGTTCCAGATTACGCTTATCCCTACGACGTGCCTGATTATGCATACCCATATGATGTCCCCGACTATGCC
CACCCAGCTTTCTTGTACAAAGTGGTGATATCCCGCGGCCATGCTAGAGTCCGCAAAAATCACCAGTCTCTCTCTACAAATCTATCTCTCTCTATTT
TTCTCCAGAATAATGTGTGAGTAGTTCCCAGATAAGGGAATTAGGGTTCTTATAGGGTTTCGCTCATGTGTTGAGCATATAAGAAACCCTTAGTATGTAT
TTGTATTTGTAAAATACTTCTATCAATAAAATTTCTAATTCCTAAAACCAAAATCCAGTGACCTGCAGGCATGCGACGTCGGGCCCAATTCGCCCTATAG
TGAGTCGTATTACAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTC
GCCAGCT

p2GW7-LbCpfl-HA, plant-codon-optimized LbCpfl.

Amp-R35s promoter SEINBS PLBCHTI3” NLS HAISHEIBEEEH 5 tcrminator
GGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGACGCGCCCTGTAGCGGCGCATTAAGCGCGGCG
GGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCT
TTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTAGGGTGATGGTTCACG
TAGTGGGCCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAACAACACTCAAC
CCTATCTCGGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGT TAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTA
ACAAAATATTAACGCTTACAATTTCCTGATGCGGTATTTTCTCCTTACGCATCTGTGCGGTATTTCACACCGCATCAGGTGGCACTTTTCGGGGAAATGT
GCGCGGAACCCCTATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGG
AAGAGTATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAA
AAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTCC
AATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAAT
GACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTG
CGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACC
GGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGT TGCGCAAACTAT TAACTGGCGAACTACTTACT
CTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGT TGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATA
AATCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCA
GGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCATATATACTTTAG
ATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACT
GAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGE
GGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTTCTTCTAGTGTAGCCG
TAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTC
TTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGT TCGTGCACACAGCCCAGCTTGGAGCGAACGACCTA
CACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACA
GGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCT
CGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTT
ATCCCCTGATTCTGTGGATAACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAA
GCGGAAGAGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACAGGT TTCCCGACTGGAAAGCGGGCAGTG
AGCGCAACGCAATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATA
ACAATTTCACACAGGAAACAGCTATGACCATGATTACGCCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTATGCATCCAACGCGTTGGGAGCTCT



CCCATATGGTCGACTAGAGCCAAGCTGATCTCCTTTGCCCCGGAGATCACCATGGACGACTTTCTCTATCTCTACGATCTAGGAAGAAAGTTCGACGGAG
AAGGTGACGATACCATGTTCACCACCGATAATGAGAAGATTAGCCTCTTCAATTTCAGAAAGAATGCTGACCCACAGATGGTTAGAGAGGCCTACGCGGC
AGGTCTCATCAAGACGATCTACCCGAGTAATAATCTCCAGGAGATCAAATACCTTCCCAAGAAGGTTAAAGATGCAGTCAAAAGATTCAGGACTAACTGC
ATCAAGAACACAGAGAAAGATATATTTCTCAAGATCAGAAGTACTATTCCAGTATGGACGATTCAAGGCTTGCTTCATAAACCAAGGCAAGTAATAGAGA
TTGGAGTCTCTAAGAAAGTAGTTCCTACTGAATCAAAGGCCATGGAGTCAAAAATTCAGATCGAGGATCTAACAGAACTCGCCGTGAAGACTGGCGAACA
GTTCATACAGAGTCTTTTACGACTCAATGACAAGAAGAAAATCTTCGTCAACATGGTGGAGCACGACACTCTCGTCTACTCCAAGAATATCAAAGATACA
GTCTCAGAAGACCAAAGGGCTATTGAGACTTTTCAACAAAGGGTAATATCGGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTCATCAAAA
GGACAGTAGAAAAGGAAGGTGGCACCTACAAATGCCATCATTGCGATAAAGGAAAGGCTATCGTTCAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGG
ACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCAAAGCAAGTGGATTGATGTGATATCTCCACTGACGTAAGGGATGAC
GCACAATCCCACTATCCTTCGCAAGACCCTTCCTCTATATAAGGAAGTTCATTTCATTTGGAGAGGACTCCGGTATTTTTACAACAATACCACAACAAAA
CAAACAACAAACAACATTACAATTTACTATTCTAGTCGACCTGCAGGCGGCCGCACTAGTGATATCACAAGTTTGTACAAAAAAGCAGGCTTC

GGATCCTACCCATACGATGTTCCA
GATTACGCTTATCCCTACGACGTGCCTGATTATGCATACCCATATGATGTCCCCGACTATGCCIACACCCAGCTTTCTTGTACAAAGTGGTGATATCCC
GCGGCCATGCTAGAGTCCGCAAAAATCACCAGTCTCTCTCTACAAATCTATCTCTCTCTATTTTTCTCCAGAATAATGTGTGAGTAGTTCCCAGATAAGG
GAATTAGGGTTCTTATAGGGTTTCGCTCATGTGTTGAGCATATAAGAAACCCTTAGTATGTATTTGTATTTGTAAAATACTTCTATCAATAAAATTTCTA
ATTCCTAAAACCAAAATCCAGTGACCTGCAGGCATGCGACGTCGGGCCCAATTCGCCCTATAGTGAGTCGTATTACAATTCACTGGCCGTCGTTTTACAA
CGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCT



