Supplemetary Table 1. Putative off-targets found for the sgRNA targeting the four CiGAS genes in chicory. The start and end point within the scaffold or contig, on which each
off-target has been identified on is given. The annotation of possible genes by gene prediction algorithm using RNA-Seq Data from chicory and annotated genomes of related
species is shown together with homologues genes. The PAM is marked in italic and mismatches between off-target side and sgRNA are shown in bold and underlined. Bold and
italic off-target names are of special interest due to their annotation or low number of mismatches.

sequence mm superscaffold/ Start/End position GENE ID of related genes
contig

WT 3'- CCTTACATAAGGGATAGAGTACC -5' - - -

, , 100108 3013006-3013028 . .
OT1 5'- CCCTACATAAGGAATCGGGTGCC -3 4 100190 1090289-1090311 intergenic
OT2 3'- CCITATATAAAGGATAGAGTACC -5 4 100085 5062124-5062146  intergenic

100235 937474-937496 Lettuce LSAT 1 V5 GN_7 8140.1.V5_ R4

'~ CCATACATAATGGATATACTACA -3 — — =T = = -
o135 = IACIACR -3° 2 100048 3609483-3609505 X" (F-box associated domain (FBA_3))
OT4 3'- CCATACATAAGGAATTGAAGACC -5' 4 100018 3131294-3131316  intergenic
OT5 3'- CCCAACATAAAGGATAGACTACC -5 4 100010 15270129-15270151 intergenic

, , 100108 3162820-3162842 . .
OT6 5'- CCCTAAATAAGGAATCGGGTACC -3 4 100190 040859-94088 1 intergenic
OT7 5'- CCCTCCAAAAAGAATAGAGTACC -3' 3 100108 5403976-5403998  intergenic
OT8 3'- TCCTACATTAGGGTTAGAGTACC -5 2 100031 1513597-1513619  intergenic

Sunflower HANXRQCHRO1G0011831.R1.2.494 R2

'~ CCGAGCATAATGGATAGAGTTCC -3 - - —
o719 5 AG T T 3 4 100017 1067652-1067674 Exon Lettuce LSAT 1 V5 GN_5 96921.1.V5 RO
OT10 3'- CCCAAGATAAGGAAGAGAGTACC -5 4 100043 9692825-9692847  intergenic
OT11 5'- CCATCCATAAAGGAGAGAGTACT -3' 2  Contig20411 3524-3546 Exon Lettuce LSAT 1 V5 GN_8 93880.1.V5_RO
OT12 5'- CCACAGATAGAGGATAGAGTACC -3' 4 100113 177719-177741 intergenic
OT13 3'- TCATACATAAGGGATTGAATGCA -5 4 17716 16732712-16732734  Intron  Sunflower HanXRQChr09g0269101.r1.2
OT14 3'- CCTTTCATAAGGACAAGAGTACC -5 4 100008 18718286-18718308 intergenic
OT15 3'- CCTTATATAAGGGTTAGATTAGC -5 4 100240 742431-742453 intergenic
OT16 3'- CCTTACATAAGGGTTTCAGTAGC -5 4 100066 7238486-7238508  intergenic
OT17 3'- CCCTACATAAGAGATAAACTAAC -5 4 100120 20515-20537 intergenic
OT18 3'- CCCTAGATARAAGCTAGAGTACC -3 4 100008 669561-669583 intergenic




Supplementary Table 2. List of primers used to amplify on- and off-target regions in chicory.

Name of.primer Sequence Amplicon Description
pair length
SLEXAR | TATGICTTAGCATCATCGCTT | 394%p | CIGASS1Bxond
SEXAR | CITCTTAAGGATCATCGCTTAA | 391bp | CIGASS2Bxond
E}ZEg:E/ lggéﬁ?ggggﬁiggnggéa 1108 bp Outer PCR CiGAS-S1
S1/2-E4-Fw/ TTGAAGCGAAGTGTAAGGAT/ 254 bp Inner PCR CiGAS-S1 and
S1-E4-R AGTCGAATCTCTTCAATGGT S2
KGR | GTMGAGCGAGTCCATATGG | 1T04bp | OuerPCRCiGASs2
SELRNew2 | CATATGTGTCGTCTAGCAC M2bp | PCRCIGAS-S3
OT1 KU FWwW/ AAGAAGACGGAGACCCAGAC/ 220 bp PCR OTI
OT1 KU REV TCAAAATGGTTGGCTATCCTCC
OTI KUREV | CCACCACCAGAAACAATGTAGTT | 241 PCR OT2
OTS KUREV | TTGGTATICTACGACGAGGC 191 by PCROT3
OTi KUREV | ACATCGGTAACAAATICGCATT | 182P PCR OT4
OTSKUREV | CAGTICTGGTGATGGCTTG | 2280 PCR OTs
OTe KU REV | TGGAAAGATCAAAATGGITGGT | 2200 PCR 0T
OTTKUREV | ACAAACTCACTGCATGGATCT | 250 PCR OT7
OTS KUREV | TOATGGAAGGTGTGACAAA 240 bp PCR OTS
OT9 KU REV | ACAATTGTTAGACCTCACCA 201 bp PCR OTY
OTIKUREV | ACTTCCCAGATGTTGAAGG | 242 PCR OTIO
OTII KUREV | CGCTAAACAGTTCCTCAG 202 p PCROTI!
OTIZ KUREV | ATCGAAATGACTITGCGTGC | 290 PR OTI
OTI3KUREV | GAATGTCAAGITGCCATITA. 219p PCR OTI3
OTI4 KUREV | CACCTTIGEGTTGOTACTTG | 240 bp PCR OTI4
OTISKUREV | ACCCAATCAAACCGAAACCT 226 bp PCR OTIS
OTIG KUREV | TGACCTTGGCTIGGATCOA | 1365 PCR OTIS
OTI7KUREV | TTTGOGTITTGCTAAATTGE | 241p PR OTIT
OTIS KUREV | CITCTITCMICCTCCCCGE 206 bp PCR OTIS




Supplementary Table 3. Specification of cost vector for respective molecular breeding method.

Stable transformation RNP delivery
Costs in € Cost share = Costsin€  Cost share
in % in %
Crops 494 7% 152 1%
Chemicals 572 9% 1,289 8%
Rubber and plastic products 765 11% 769 5%
Machinery and equipment 27 0% 22 0%
Office machinery and computers 9 0% 9 0%
Electrical machinery and 19% 7%
apparatus 1,293 1,153
Electricity 60 1% 702 4%
Other land transportation 4% 2%
services 255 255
Research and development 4% 6%
services 240 1,032
Sum of intermediate inputs 3,715 20% 5,382 32%
Value-added 14,726 80% 11,328 68%
Total costs 18,442 16,710
Supplementary Table 4. CHIC 2.0 genome sequencing and assembly data.
complete complete
Pacbio Sequence data dataset1 data set 2 BUSCO single duplicated
BUSCO's BUSCO's
Mean Read Length 13.184 11.381
N50 Read Length 23.266 17.832
Number of reads 4.242.764 2.673.205
Total bases 55.936.200.299 30.424.184.294
Assembly (Flye 2.5) 94,7% 1.418 785

Number of sequences
Total sequence length

Average sequence
length

Maximum sequence
length

N50 sequence index

N50 sequence length

17.113

1.548.700.630

90.498

8.001.753

1.081

384.198



Polished assembly
Number of sequences
Total sequence length

Average sequence

17.113

1.551.705.774

length 90.674

Maximum sequence

length 8.737.564

N50 sequence index 1.083

N50 sequence length 384.670

Purged assembly 94,0% 1.823 364

Haploid Assigned

assembly haplotigs

Number of sequences 8.773 8.340

Total sequence length 1.249.143.101 302.562.673

AV sequence length 142.385 36.278

Max sequence length 8.737.564 1.516.748

N50 sequence length 468.930 153.531

N50 sequence index 741 555

Bionano Genomics data

Input molecule stats

(filtered)

Total number of

molecules 639.449

Total length (Mbp) 198.008

Average length (kbp) 309,7

Molecule N50 (kbp) 313,6

Label density (/100kb) 11,7




Genome map De novo assembly

Count =475 475
Min length (Mbp) 0,24
Median length (Mbp) 3,12
Mean length (Mbp) 5,29
N50 length (Mbp) 9,64
Max length (Mbp) 37,42
Total length (Mbp) 2.514,86

Molecules aligned to the assembly:

Total number of
molecules aligned 438.284

Fraction of molecules
aligned 0,56

Effective coverage of
assembly (X) 51,8

Hybrid scaffold FASTA statistics (CHIC v2.0):

Count 332
Min length (Mbp) 0,10
Median length (Mbp) 3,14
Mean length (Mbp) 5,30
N50 length (Mbp) 9,81
Max length (Mbp) 53,97
Total length (Mbp) 1.761,0

Hybrid scaffold FASTA plus not scaffolded NGS FASTA statistics:

Count 6.649
Min length (Mbp) 0
Median length (Mbp) 0,01

Mean length (Mbp) 0,28



N50 length (Mbp) 8,88
Max length (Mbp) 53,97

Total length (Mbp) 1.872,71




Supplementary Figure 1. A50 plot of Cichorium intybus clone 37 purged assembly (red) and
hybrid scaffolds of assembly CHIC v2.0 (blue). Graph shown is based on cumulative assembly
graph of fragments > 2500 bp.
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Supplementary Figure 2. Mummer plot of Cichorium intybus clone 37 purged assembly (y-
axis) versus public Cichorium intybus assembly GCA_023525715.1 (x-axis).
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Supplementary Figure 3. CG-Backbonel plasmid map and sequence used for Method 3
(Stable transformation).
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>CG-Backbonel
tacggttcctgetcggatctgttggaccggacagtagtcatggttgatgggetgectgtatcgagtggtgattttgtgec
gagctgccggtcggggagetgttggetggetggtggeaggatatattgtggtgtaaacaaattgacgettagacaactta
ataacacattgcggacgtttttaatgtactggggttgaacactctgtgecttgtcttccagtggtatggggtaccggggce
gtaggtaatgtccacctcgatatgtgeggaagttcctattctctagaaagtataggaacttcgggeccaagatetggecc
ttaaggcctgtcgacaaaaaaagcaccgactcggtgecactttttcaagttgataacggactagecttattttaacttge
tatttctagctctaaaacTACATAAGGGATAGAGTACCaatcactacttcgactctagcetgtatataaactcagcettegt
tttcttatctaagcgatgtgggacttttgaagattgttttcaacttaaatgggectatataagaaatactattgttcttt
cccatataaatgggcctgcttctcttctttcagattcccaggggecttttgaagattatcttcatatcttaagaatgaag
atgttttattcaatcaaattcttgaaggttcgatgcectaatcattctaatcctgggacaaactatgaaacaagatacaaa
aactccgaatggaaagttaaaaagaagaaaacgaaagctacggttcaagaaaatgtaagctgataaacaaaaaaaaactg
tatgaacgaagaagaagaaaaaaagctaagaagaaatgatgtattgtgcggaaggcaagtcgagtttecgttgttcaacg
aaggaattcgagcgatctagtaacatagatgacaccgecgegegataatttatectagtttgegegetatattttgttttc
tatcgcgtattaaatgtataattgcgggactctaatcataaaaacccatctcataaataacgtcatgcattacatgttaa
ttattacatgcttaacgtaattcaacagaaattatatgataatcatcgcaagaccggcaacaggattcaatcttaagaaa
ctttattgccaaatgtttgaacgatcccgggttacttcttcttcttggectggecagecttcttggtggeggeggggcesc
ttgtctccgecgagttgggacaggtcgatectggtttcgtacaacccagtaatgcetctggtggataagggtageatcgag
cacttccttggtggaggtgtaacgcettgeggtcgatggtagtgtcgaagtacttgaaggeggetggggeacccaggtigg
tgagggtgaacaagtggataatgttttcagectgctctctgataggcettgtecctgtgettgttgtaggcagaaaggact
ttatcgagattggcgtcagccaggataacgegettggagaactcgetgatctgetcaatgatctegtcaaggtagtgctt
atgctgctccacaaacaactgcttetgttegttgtectcggggetgeecttgagcettctcatagtgggaggegaggtaca
ggaagttgacgtacttgcttgggagggccaactcgttteccttttgcagetcgecageggaggegageatacgettectt
ccgttctcaagctcgaacagagagtacttggggagcttgatgatcaagtecttcttcacttecttgtageecttggectc
aaggaaatcaatagggttcttctcgaaggagetgegctccatgatggtgatcccgageagetecttgacggacttgaget
tcttgetettgeecttctcaactttageccacgacaagcacggagtaggegacggttgggctgtegaatecaccgtacttc
ttggggtcccagtecttcttacgggcaatcaacttatcggaattgegetttgggaggatagactcecttggagaagectcec
agtctgaacctcggttttcttcacgatgttgacttggggcatgetcagceacttttctgacggtggegaagtcectgecect
tgtcccacacgatctegecggtttctecgttggtttcaatgagagggegcettacggatctececgttagecaaagtgate
tcggtcttaaagaagttcatgatgttggagtagaagaagtacttggeggtggecttgecaatctectgetegetcttage
gatcatcttgcgaacgtcgtagaccttgtagtcaccatacacgaactcggactccagettggggtacttcttgatcaagg
cggtgeecgaccacggcattaaggtaageategtgggegtggtggtagttgttgatcteectaaccttgtagaattggaag
tcctttctgaagtcagacacgagcettgetcttgagggtaatcactttgacctcgeggatcagcettgtegttctcategta
cttagtgttcatacgggagtcgaggatctgggccacgtgettggtaatctggegggtttcaacaagttgectcttgatga
atccagccttgtccagttcgetgaggectccacgeteggecttggtcaagttgtcgaacttgegetgggtgatgagettg



gcgttaagcagetgectccagtaattcttcatcttettgaccacctectcggatgggacgttgtcggacttgecgeggtt
cttatcgcttctagtcaacaccttgttgtcgatagagtcgtccttgagaaaggactgagggacaatgtgatccacgtegt
agtcgctgaggcggttgatgtccagetcttggtcaacgtacatatcgegeecgttctgaaggtagtacaaatacagcettc
tcattctggagttgggtgttttccacggggtgctccttgaggatctgggaaccaagetecttgatgeectectcaatect
cttcatgcgctcacgggagttcttctgteecttctgggtggtetggttttcectggecatctegatgacgatgttctetg
gcttatgtctgeccatcaccttgaccaactegtcaaccaccttgacggtctggaggatteecttcttaatageggggctc
ccggecaggttggegatgtgctegtggaggctgtegecctggecggacacttgagecttttggatgtectecttgaaggt
aagagaatcgtcgtggatcagctgcatgaagttgegattggegaateegteggacttcaagaagtcgagaatagtcttgc
cgctctgettgtcgeggataccgttgatgagettacgggacagectgeeccateeggtgtagegectacgettaagttge
ttcatgactttatcgtcgaacaagtgggcegtaggtcttgaggegttcctcaatcatctetetgtectcgaacagggtgag
ggtaagaacgatgtcctccaagatatcttegttctectegttgtcgaggaagtecttgtecttgataatcttcaggaggt
cgtggtaagtgcccaaggaagegttgaagegatectccactecgetgatctcgacagagtcaaageactcgatcttettg
aagtagtcctccttaagctgcttcacggtgactttcctgttggtcttgaacaggaggtcaacgatggcecttcttctgetc
gccgctgaggaaggeaggcttacgeatacccteggtcacgtacttcactttggtcaactcattgtagacagtgaagtact
cgtacagaagggagtgctttgggaggactttctcgttgggcaggttcttatcgaagttggtcatgegetcaatgaaggac
tgagcgctggeccccttgtcaaccacctectcgaagttecatggggtgatggtttecteggacttectggtcatccagge
gaagcggctgttgccacgggecaagggtecgacgtagtaagggattctaaaagtgaggatcttttcaatcttctcgegat
tgtccttaaggaatggatagaagtcctcttgectgeggaggatagegtgcagetcgecgagatggatctggtggggaata
gatccgttgtcgaaggtacgetgcttcctcaaaagatcectegeggttgagettcacgageagetctteggtgecgtecat
cttctccaagatgggcttgatgaacttgtagaactectcttgggaggeccegecegtegatgtaaccggegtateegttct
tgctctggtcgaagaaaatctecttgtacttctcgggeagetgetgtetgacaagagecttgaggagggtcaaatcttgg
tggtgttcgtcgtaacgcttgatcatggaggegcetcagtggggecttggtgatctcagtgttcacgegaaggatgtegga
gagcagaatagcgtcggagaggttcttggeggecaagaaaaggtcagegtactgategeegatctgggegageaggttgt
ccaagtcgtcatcgtaggtgtccttgetgagttgecagettggegtecteggegaggtcaaaattagacttgaagttaggg
gtaaggcccaaggagagagcgatcaggtttccgaagaggcecgttcttcttctctectgggagetgggegatcaagttcte
aagcctgeggctcttggacagacgggegetgagaatagecttggegtcaaccecggaggegttgataggattctectega
aaagctggttgtaggtctggaccagttggatgaacaacttatcgacgtcagagttgtcggggttgaggtegeectcaate
aggaagtgaccgcggaacttgatcatgtgagcgagggcaaggtagatgagectcaaateggecttgteggtggagtecac
cagcttctttctgaggtggtagatagttggatacttctcgtggtaagecacctegtcaacaatgtttccgaagatgggat
ggcgctegtgcttettgtectectcgacaaggaagetcetectccaaacggtgaaagaaggaategtecactttggecatc
tcgttgctgaagatctectggaggtageagatectattcttgegacgggtgtagegecttctggeggtgegettcagacg
ggtggcctcageggtttcgecggagtcgaagagaagggegecaatcaagttcttcttgatgetgtgectgtcagtgtttc
cgaggactttgaacttcttagaaggcactttgtactcatcggtgataacggcccagecgacggagttggteccgatgtec
agaccaatgctgtacttcttgtctggagctccgtggatteccactttgegcttcettcttgggggecatagttatggagga
tccactagtacctgttaatcagaaaaactcagattaatcgacaaattcgatcgcacaaactagaaactaacaccagatct
agatagaaatcacaaatcgaagagtaattattcgacaaaactcaaattatttgaacaaatcggatgatatctatgaaacc
ctaatcgagaattaagatgatatctaacgatcaaacccagaaaatcgtcttcgatctaagattaacagaatctaaaccaa
agaacatatacgaaattgggatcgaacgaaaacaaaatcgaagattttgagagaataaggaacacagaaatttaccttga
tcacggtagagagaattgagagaaagtttttaagattttgagaaattgaaatctgaattgtgaagaagaagagctctttg
ggtattgttttatagaagaagaagaagaaaagacgaggacgactaggtcacgagaaagctaaggceggtgaagceaataget
aataataaaatgacacgtgtattgagcgttgtttacacgcaaagttgtttttggctaattgecttatttttaggttgagg
aaaagtatttgtgctttgagttgataaacacgactcgtgtgtgccggetgcaaccactttgacgeegtttattactgact
cgtcgacaaccacaatttctaacggtcgtcataagatccagecgttgagatttaacgatcgttacgatttatattttttt
agcattatcgttttattttttaaatatacggtggagctgaaaattggcaataattgaaccgtgggtcecactgeattgaa
gcgtatttcgtattttctagaattcttegtgetttatttcttttectttttgtttttttttgecatttatctaatgcaag
tgggcttataaaatcagtgaatttcttggaaaagtaacttctttatcgtataacatattgtgaaattatccatttctttt
aattttttagtgttattggatatttttgtatgattattgatttgcataggataatgacttttgtatcaagttggtgaaca
agtctcgttaaaaaaggcaagtggtttggtgactcgatttattcttgttatttaattcatatatcaatggatcttatttg
gggcctggtecatatttaacactcgtgttcagtccaatgaccaataatattttttcattaataacaatgtaacaagaatg
atacacaaaacattctttgaataagttcgctatgaagaagggaacttatccggtcctagatcatcagttcatacaaacct
ccatagagttcaacatcttaaacaagaatatcctgatctgaagaatgtggaggctttagtcccttggatacttgggaggc
tgtggaagaacagaaacgagctggtgcttaaagggagggaatttggaaccaatgaggtattagtaaggacacaagaagat
gcagatgagtggattagaaggaaagaggctcagaatgtaaggaaageggeggecgecatggectceggacgagegatcta
gtaacatagatgacaccgcgcegegataatttatectagtttgegegcetatattttgttttctatcgegtattaaatgtat
aattgcgggactctaatcataaaaacccatctcataaataacgtcatgcattacatgttaattattacatgcttaacgta
attcaacagaaattatatgataatcatcgcaagaccggcaacaggattcaatcttaagaaactttattgccaaatgtttg
aacgatcgcgegcectcatatgegtctatttatgtaggatgaaaggtagtctagtacctectgtgatattatcccatteca



tgcggggtatcgtatgcttccttcageactaccctttagetgttctatatgetgecactectcaattggattagtctcat
ccttcaatgctatcatttectttgatattggatcatatgcatagtaccgagaaactagtgcgaagtagtgatcaggtatt
gctgttatctgatgagtatacgttgtectggecacggeagaageacgcttatcgetccaattteccacaacattagtcaa
ctcegttaggeccttcattgaaagaaatgaggtcatcaaatgtcttccaatgtgagattttgggcecattttttatagcaa
agattgaataaggcgcatttttcttcaaagctttattgtacgatctgactaagttatcttttaataattggtattectgt
ttattgcttgaagaattgccggtectatttactcgttttaggactggttcagaattcctcaaaaattcatccaaatatac
aagtggatcgatcctaccccttgegctaaagaagtatatgtgectgeacatcaacaaattttggtcatatattagaaaag
ttataaattaaaatatacacacttataaactacagaaaagcaattgctatatactacattcttttattttgaaaaaaata
tttgaaatattatattactactaattaatgataattattatatatatatcaaaggtagaagcagaaacttacctgctaac
gcttgtctttgtctctgtcactaaacactggattattactcccagatacttattttggactaatttaaatgatttcggat
caacgttcttaatatcgctgaatcttccacaattgatgaaagtagctaggaagaggaattggtataaagtttttgttttt
gtaaatctcgaagtatactcaaacgaatttagtattttctcagtgatctcccagatgctttcacectcacttagaagtge
tttaagcatttttttactgtggctatttcccttatctgettcttccgatgattcgaactgtaattgecaaactacttacaa
tatcagtgatatcagattgatgtttttgtccatagtaaggaataattgtaaattcccaagcaggaatcaatttctttaat
gaggcttccagaattgttgetttttgegtcttgtatttaaactggagtgatttattgacaatatcgaaactcagegaatt
gcttatgatagtattatagctcatgaatgtggctctcttgattgetgttecgttatgtgtaatcatccaacataaatagg
ttagttcagcagcacataatgctattttctcacctgaaggtctttcaaacctttccacaaactgacgaacaagcacctta
ggtggtgttttacataatatatcaaattgtggcatgcttagacgtcaccgcaggtaagettgatacgatgcecttcacttc
tttctgtgatgtgtcttcaaaggacacatggggtatttaaaatgatgtagaggagcaatatagtactttcgagaaagtcc
ttgttatgcatcatcatgccgtacttctgaaaatctcaaaactagaattttctgaaactttcagaaacattctggacttc
ttcgaaccgcaactagaagtttcgggattggaccatcttaaccagacattggttaggattggtctaccaggeccaaattg
cctttatggtgggctttgtacaaatgattttttttttttttattaatgagtctaataagtaaacatcgtatttaaagagt
gagataggatgagttgaacttaatttataaatttgtatttttaataatgttttacgcaaattatattttaaattctatct
cttaaaaggctgactctcgaGaagcttggegatcgaattctectgcaggcttcatcagettgeatgeeggtegatctagt
aacatagatgacaccgcgcegegataatttatectagtttgegegctatattttgttttctatcgegtattaaatgtataa
ttgcgggactctaatcaaaaaacccatctcataaataacgtcatgcattacatgttaattattacatgcttaacgtaatt
caacagaaattatatgataatcatcgcaagaccggcaacaggattcaatcttaagaaactttattgccaaatgtttgaac
gatctgcttgactctagctagagtccgaaccccagagtcecgetcagaagaactcgtcaagaaggegatagaaggegatg
cgctgegaatcgggageggegataccgtaaagcacgaggaageggtcageccattcgecgecaagetcttcageaatatc
acgggtagccaacgctatgtcctgatageggtccgecacacccageeggecacagtcgatgaatccagaaaageggecat
tttccaccatgatattcggcaagcaggcatcgeectgggtcacgacgagatcectegecgtegggeatecgegecttgage
ctggcgaacagttcggetggegegagececctgatgetcttegtccagatcatectgatcgacaagaccggcttecateeg
agtacgtcctcgctcgatgegatgtttcgettggtggtcgaatgggeaggtageeggatcaagegtatgeagecgecgea
ttgcatcagccatgatggatactttctcggcaggagcaaggtgagatgacaggagatcectgeeceggeacttegeccaat
agcagccagtcccttcecgettcagtgacaacgtcgagcacagetgegeaaggaacgeecgtegtggecagecacgatag
ccgegetgectegtcttggagttcattcagggeaccggacaggteggtettgacaaaaagaaccgggegeecctgegetg
acagccggaacacggcggeatcagageagecgattgtetgttgtgeccagtcatageegaatagectctecacccaageg
gccggagaacctgegtgcaatecatcttgttcaatcatgectcgatcgagttgagagtgaatatgagactctaattggat
accgaggggaatttatggaacgtcagtggagcatttttgacaagaaatatttgctagctgatagtgaccttaggegactt
ttgaacgcgcaataatggtttctgacgtatgtgcttagetcattaaactccagaaacccgeggetgagtggcetecttcaa
cgttgeggttctgtcagttccaaacgtaaaacggcettgtcecgegtcateggegggggtcataacgtgacteecttaatt
ctcatgtatgataattcgcggtCctaggaagttcctattctctagaaagtataggaacttcaattcaagettggagtacg
ttaattagttgtctgttttaagcecegtgetctecgeeggggcttttttattaaaaaccactcaagtggaagacaaggga
cacgaagtgatccgtttaaactatcagtgtttgacaggatatattggcgggtaaacctaagagaaaagagcgtttattag
aataatcggatatttaaaagggcgtgaaaaggtttatccgttcgtccatttgtatgtgeatgecaaccacagggtteccc
tcgggagtcagcecgtgeggcetgeatgaaatectggecggtttgtctgatgecaagetggeggectggeeggecagettgg
ccgctgaagaaaccgagegecgecgtctaaaaaggtgatgtgtatttgagtaaaacagcettgegtcatgeggtegetgeg
tatatgatgcgatgagtaaataaacaaatacgcaaggggaacgcatgaaggttatcgetgtacttaaccagaaaggeggsg
tcaggcaagacgaccatcgcaacccatctageecgegeectgcaactcgecggggecgatgttctgttagtegattecga
tccccagggceagtgeccgegattgggeggecegtgegggaagatcaaccgcetaaccgttgteggeategaccgeccgacga
ttgaccgcgacgtgaaggecatcggecggegegacttegtagtgatcgacggagegecccaggeggeggacttggetgtg
tccgegatcaaggcagecgacttegtgetgattecggtgeagecaageccttacgacatatgggecacegeegacctggt
ggagctggttaagcagegceattgaggtcacggatggaaggctacaageggectttgtegtgtegegggegatcaaaggea
cgcgcatcggeggtgaggttgecgaggegetggecgggtacgagcetgeccattettgagteccgtatcacgeagegegtg
agctacccaggcactgecgecgecggeacaaccgttcttgaatcagaacccgagggegacgetgeecgegaggtccagge
gctggecgcetgaaattaaatcaaaactcatttgagttaatgaggtaaagagaaaatgagcaaaagcacaaacacgctaag
tgceggeegtecgagegeacgcageagcaaggetgeaacgttggecagectggcagacacgecagecatgaagegggtea



actttcagttgccggeggaggatcacaccaagctgaagatgtacgeggtacgeccaaggcaagaccattaccgagetgceta
tctgaatacatcgcgcagctaccagagtaaatgagcaaatgaataaatgagtagatgaattttageggctaaaggaggeg
gcatggaaaatcaagaacaaccaggcaccgacgccgtggaatgecccatgtgtggaggaacgggeggttggecaggegta
agcggctgggttgtctgecggecctgeaatggeactggaaccecccaageccgaggaateggegtgacggtegeaaaccat
ccggeecggtacaaateggegeggegetgggtgatgacctggtggagaagttgaaggecgegcaggecgeccageggceaa
cgcatcgaggcagaagcacgcecccggtgaategtggeaageggeegetgategaateegeaaagaateceggeaaccgec
ggcagceggtgegeegtcgattaggaagecgeccaagggegacgageaaccagattttttegttecgatgetctatgacg
tgggcacccgegatagtcgcagceatcatggacgtggecgttttecgtetgtcgaagegtgaccgacgagetggegaggtg
atccgctacgagcttccagacgggeacgtagaggtttccgcagggeeggeeggeatggecagtgtgtgggattacgacct
ggtactgatggcggtttcecatctaaccgaatccatgaaccgataccgggaagggaagggagacaageecggecgegtgt
tcegtecacacgttgeggacgtactcaagttctgecggegagecgatggeggaaageagaaagacgacctggtagaaacc
tgcattcggttaaacaccacgcacgttgecatgeagegtacgaagaaggcecaagaacggeegectggtgacggtatecga
gggtgaagccttgattagecgctacaagatcgtaaagagegaaaccgggeggecggagtacatcgagategagetagetg
attggatgtaccgcgagatcacagaaggcaagaacccggacgtgetgacggttcaccecgattactttttgategatecc
ggcatcggceegttttctctaccgectggeacgeecgegecgeaggcaaggcagaagecagatggttgttcaagacgatcta
cgaacgcagtggcagcgecggagagttcaagaagttctgtttcaccgtgegcaagetgatcgggtcaaatgacctgeegg
agtacgatttgaaggaggaggcggggcaggctggeccgatectagtcatgegetaccgcaacctgatcgagggegaagea
tccgeeggttcctaatgtacggagcagatgetagggcaaattgeectagcaggggaaaaaggtcgaaaaagettctttec
tgtggatagcacgtacattgggaacccaaagccgtacattgggaaccggaaccegtacattgggaacccaaagecgtaca
ttgggaaccggtcacacatgtaagtgactgatataaaagagaaaaaaggcgatttttccgectaaaactctttaaaactt
attaaaactcttaaaacccgcctggectgtgeataactgtctggecagegeacagecgaacagetgecaaaaagegectac
ccttcggtegetgegetecctacgeecegeegcettegegteggectategeggeegetggeegetcaaaaatggetggec
tacggccaggcaatctaccagggegeggacaageegegecgtegecactcgaccgecggegeccacatcaaggetecgag
tgcgeggaacccctatttgtttatttttctaaatacattcaaatatgtatcegetcatgagacaataaccctgataaatg
cttcaataatattgaaaaaggaagagtatggctaaaatgagaatatcaccggaattgaaaaaactgatcgaaaaataccg
ctgcgtaaaagatacggaaggaatgtctectgctaaggtatataagetggtgggagaaaatgaaaacctatatttaaaaa
tgacggacagccggtataaagggaccacctatgatgtggaacgggaaaaggacatgatgctatggetggaaggaaagetg
cctgttccaaaggtectgcactttgaacggcatgatggcetggagceaatctgetcatgagtgaggeegatggegtectttg
ctcggaagagtatgaagatgaacaaagcectgaaaagattatcgagcetgtatgeggagtgeatcaggctctttcacteca
tcgacatatcggattgtccctatacgaatagcttagacagecgcttagecgaattggattacttactgaataacgatctg
gccgatgtggattgcgaaaactgggaagaggacactccatttaaagatccgegegagetgtatgattttttaaagacgga
aaagcccgaagaggaacttgtcttttcccacggegacctgggagacagceaacatctttgtgaaagatggcaaagtaagtg
gctttattgatcttgggagaageggeagggcggacaagtggtatgacattgecttetgegtecggtegetcagggaggat
atcggggaagaacagtatgtcgagctattttttgacttactggggatcaagectgattgggagaaaataaaatattatat
tttactggatgaattgttttagctgtcagaccaagtttactcatatatactttagattgatttaaaacttcatttttaat
ttaaaaggatctaggtgaagatcctttttgataatctcatgaccaaaatcccttaacgtgagttttcgttccactgageg
tcagaccccgtagaaaagatcaaaggatcttcttgagatectttttttctgegegtaatctgetgettgcaaacaaaaaa
accaccgctaccageggtggtttgtttgeceggatcaagagetaccaactctttttccgaaggtaactggettcageagag
cgcagataccaaatactgttcttctagtgtagcegtagttaggccaccacttcaagaactctgtagcaccgectacatac
ctcgetctgetaatectgttaccagtggetgetgecagtggegataagtegtgtettaccgggttggactcaagacgata
gttaccggataaggcgcageggtcgggctgaacggggggttcgtgcacacageccagettggagegaacgacctacaccg
aactgagatacctacagcgtgagctatgagaaagcgccacgcettcccgaagggagaaaggeggacaggtateeggtaage
ggcagggtcggaacaggagagegeacgagggagettccagggggaaacgectggtatctttatagtectgtegggttteg
ccacctctgacttgagcegtcgatttttgtgatgctcgtcaggggggcggagectatggaaaaacgecageaacgeggect
ttt

Supplementary Figure 4. CG-Backbone2 plasmid map and sequence used for Method 2 and
3 (Transient and Stable transformation).
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>CG-Backbone2
agcttagcttgagcttggatcagattgtcgtttceccgecttcagtttaaactatcagtgtttgacaggatatattggegg
gtaaacctaagagaaaagagcgtttattagaataacggatatttaaaagggcgtgaaaaggtttatcegttegtecattt
gtatgtgcatgccaaccacagggttcccctcgggatcaaagtactttgatccaaccccteegetgetatagtgeagtegg
cttctgacgttcagtgcagecegtcttctgaaaacgacatgtcgcacaagtectaagttacgegacaggcetgecgecctge
ccttttcctggegttttcttgtcgegtgttttagtcgcataaagtagaatacttgegactagaaccggagacattacgec
atgaacaagagcgcecgeegetggectgetgggctatgeccgegtcageaccgacgaccaggacttgaccaaccaacgggc
cgaactgcacgcggeeggctgeaccaagcetgttttccgagaagatcaccggeaccaggegegaccgeccggagetggeca
ggatgcttgaccacctacgeectggegacgttgtgacagtgaccaggctagaccgectggeccgeageacccgegaccta
ctggacattgccgagegeatccaggaggeeggegegggcctgegtagectggeagageegtgggcecgacaccaccacgec
ggccggecgeatggtgttgaccgtgttcgecggeattgecgagttcgagegtteectaatcatcgacegeacecggageg
ggcgegaggecgecaaggeccgaggegtgaagtttggecccegecctacectcaccecggeacagategegeacgeccge
gagctgatcgaccaggaaggccgeaccgtgaaagaggeggetgeactgettggegtgeategetegacectgtaccgege
acttgagcgcagcgaggaagtgacgeccaccgaggecaggeggegeggtgecttecgtgaggacgeattgaccgaggecg
acgcectggeggecgecgagaatgaacgecaagaggaacaagcatgaaaccgeaccaggacggecaggacgaaccgtttt
tcattaccgaagagatcgaggceggagatgatcgeggecgggtacgtgttcgagecgeccgegeacgtctcaaccgtgegg
ctgcatgaaatcctggecggtttgtctgatgecaagetggeggectggeeggecagettggecgetgaagaaaccgageg
ccgecgtctaaaaaggtgatgtgtatttgagtaaaacagcettgegtcatgeggtegetgegtatatgatgegatgagtaa
ataaacaaatacgcaaggggaacgcatgaaggttatcgctgtacttaaccagaaaggegggtcaggcaagacgaccateg
caacccatctagccegegeectgeaactcgecggggecgatgttetgttagtcgattccgatecccagggeagtgeecge
gattgggcggccgtgcgggaagatcaaccgctaaccgttgteggeatcgaccgeccgacgattgaccgegacgtgaagge
catcggcecggegegacttcgtagtgatcgacggagegecccaggeggeggacttggetgtgteegegatcaaggeagecg
acttcgtgctgattccggtgeagecaageccttacgacatatgggecaccgecgacctggtggagetggttaageagege
attgaggtcacggatggaaggctacaageggectttgtegtgtegegggcgatcaaaggeacgegeateggeggtgagst
tgcecgaggegetggecgggtacgagetgeccattettgagteecgtatcacgeagegegtgagetacecaggeactgeceg
ccgecggcacaaccgttcttgaatcagaacccgagggegacgetgeccgegaggtecaggegetggecgetgaaattaaa
tcaaaactcatttgagttaatgaggtaaagagaaaatgagcaaaagcacaaacacgctaagtgeeggecgtccgagegea
cgcagcagcaaggctgeaacgttggecagectggeagacacgecagecatgaagegggtcaactttcagttgecggegga
ggatcacaccaagctgaagatgtacgeggtacgeccaaggcaagaccattaccgagetgcetatctgaatacategegeage
taccagagtaaatgagcaaatgaataaatgagtagatgaattttagcggctaaaggaggcggcatggaaaatcaagaaca
accaggcaccgacgecgtggaatgecccatgtgtggaggaacgggeggttggccaggegtaageggcetgggttgtcetgec
ggccctgcaatggeactggaacccccaageccgaggaateggegtgacggtegcaaaccatecggeccggtacaaategg
cgcggegctgggtgatgacctggtggagaagttgaaggecgegeaggecgeccageggcaacgeatcgaggcagaageac
gccecggtgaatcgtggeaageggecgetgatcgaatecgcaaagaateccggeaaccgeeggeageeggtgegeegteg
attaggaagccgcccaagggcegacgagcaaccagattttttegttcegatgetetatgacgtgggeaccegegatagteg



cagcatcatggacgtggccgttttccgtctgtcgaagegtgaccgacgagetggegaggtgatccgetacgagcettecag
acgggcacgtagaggtttccgcagggeceggecggeatggecagtgtgtgggattacgacctggtactgatggeggtttec
catctaaccgaatccatgaaccgataccgggaagggaagggagacaageccggecgegtgttcecgtccacacgttgegga
cgtactcaagttctgccggegagecgatggeggaaageagaaagacgacctggtagaaacctgeattcggttaaacacca
cgcacgttgccatgcagcgtacgaagaaggccaagaacggecgectggtgacggtatccgagggtgaagecttgattage
cgctacaagatcgtaaagagcgaaaccgggeggecggagtacatcgagatcgagetagetgattggatgtaccgegagat
cacagaaggcaagaacccggacgtgctgacggttcaccecgattactttttgatcgatcecggeateggecegttttctct
accgcectggeacgecgegecgcaggraaggeagaagecagatggttgttcaagacgatctacgaacgcagtggeagegec
ggagagttcaagaagttctgtttcaccgtgcgcaagctgatcgggtcaaatgacctgecggagtacgatttgaaggagga
ggcggggcaggcetggeecgatectagtcatgegcetaccgeaacctgatcgagggegaageatecgeeggttectaatgta
cggagcagatgctagggcaaattgccctagcaggggaaaaaggtcgaaaaggtctetttectgtggatageacgtacatt
gggaacccaaagccgtacattgggaaccggaacccgtacattgggaacccaaagecgtacattgggaaccggtcacacat
gtaagtgactgatataaaagagaaaaaaggcgatttttccgectaaaactctttaaaacttattaaaactcttaaaaccc
gectggectgtgeataactgtctggecagegeacagecgaagagetgcaaaaagegectaccectteggtegetgegetec
ctacgccccgecgettegegteggectategeggecgetggecgetcaaaaatggetggectacggecaggeaatctacc
agggcgeggacaagecgegecegtegecactcgaccgeecggegeccacatcaaggeaccctgectegegegttteggtgat
gacggtgaaaacctctgacacatgcagctcccggagacggtcacagettgtctgtaageggatgecgggagcagacaage
ccgtcagggegegtcagegggtgttggegggtgteggggegeagecatgacccagtcacgtagegatageggagtgtata
ctggcttaactatgcggcatcagagcagattgtactgagagtgcaccatatgeggtgtgaaataccgecacagatgegtaa
ggagaaaataccgcatcaggegctctteecgettectegetcactgactegetgegeteggtegtteggetgeggegageg
gtatcagctcactcaaaggcggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaagg
ccagcaaaaggccaggaaccgtaaaaaggecgegttgetggegtttttccataggetecgeeccectgacgageatcaca
aaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggegtttccccctggaagetecctc
gtgcgctctectgttccgaccctgecgcettaccggatacctgtecgectttcteccttcgggaagegtggegctttctca
tagctcacgctgtaggtatctcagttcggtgtaggtcegttcgetccaagetgggetgtgtgcacgaacccccecgttcage
ccgaccgetgegecttatccggtaactategtettgagtccaacccggtaagacacgacttatcgecactggeageagec
actggtaacaggattagcagagcgaggtatgtaggceggtgctacagagttcttgaagtggtggectaactacggcetacac
tagaaggacagtatttggtatctgcgctctgctgaagecagttaccttcggaaaaagagttggtagetcttgatcecggea
aacaaaccaccgctggtageggtggtttttttgtttgcaagcagcagattacgcgcagaaaaaaaggatctcaagaagat
cctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgecatgatatate
tcccaatttgtgtagggcttattatgcacgcttaaaaataataaaagcagacttgacctgatagtttggetgtgagceaat
tatgtgcttagtgcatctaatcgcttgagttaacgeccggegaageggegteggettgaacgaatttctagetagacatta
tttgccgactaccttggtgatctegectttcacgtagtggacaaattcttccaactgatctgegegegaggecaagegat
cttcttcttgtccaagataagcectgtctagettcaagtatgacgggetgatactgggecggeaggegetecattgeccag
tcggcagegacatecttcggegegattttgecggttactgegetgtaccaaatgegggacaacgtaageactacattteg
ctcatcgccagcccagtegggeggegagttccatagegttaaggtttcatttagegectcaaatagatectgttcaggaa
ccggatcaaagagttcctccgecgetggacctaccaaggceaacgctatgttctcttgettttgtcagcaagatagecaga
tcaatgtcgatcgtggctggctcgaagatacctgcaagaatgtcattgegetgecattctccaaattgeagttegegcett
agctggataacgccacggaatgatgtcgtcgtgcacaacaatggtgacttctacagegeggagaatctegcetctctecag
gggaagccgaagtttccaaaaggtegttgatcaaagcetegecgegttgtttcatcaagecttacggtcaccgtaaccage
aaatcaatatcactgtgtggcttcaggcecgecatccactgeggagecgtacaaatgtacggecageaacgteggttcgag
atggcgctcgatgacgccaactacctctgatagttgagtcgatacttcggegatcaccgcettececcatgatgtttaact
ttgttttagggcgactgecectgetgegtaacategttgetgetccataacatcaaacatcgacccacggegtaacgeget
tgctgettggatgeeccgaggeatagactgtaccccaaaaaaacatgtcataacaagaagecatgaaaaccgecactgege
cgttaccaccgctgegttcggtcaaggttctggaccagttgegtgacggeagttacgcetacttgeattacagettacgaa
ccgaacgaggcttatgtccactgggttcgtgeccgaattgatcacaggcageaacgcetcetgtcategttacaatcaacat
gctaccctecgegagatcateegtgtttcaaacccggeagcettagtigecgttcttccgaatageatcggtaacatgage
aaagtctgccgecttacaacggcetcteecgetgacgeegteccggactgatgggcetgectgtategagtggtgattttgt
gccgagetgecggteggggagcetgtiggetggetggtggcaggatatattgtggtgtaaacaaattgacgettagacaac
ttaataacacattgcggacgtttttaatgtactgaattaacgccgaattgaattatcagettgeatgecggtcgatctag
taacatagatgacaccgCGCGgaagttcctatactttctagagaataggaacttcCTAGGaccgcgaattatcatacatg
agaattaagggagtcacgttatgacccccgecgatgacgegggacaagecgttttacgtttggaactgacagaaccgeaa
cgttgaaggagccactcagccgegggtttctggagtttaatgagctaagcacatacgtcagaaaccattattgegegttc
aaaagtcgcctaaggtcactatcagetagcaaatatttcttgtcaaaaatgctccactgacgttccataaattecccteg
gtatccaattagagtctcatattcactctcaactcgatcgaggcatgattgaacaagatggattgcacgcaggttcteeg
geegettgggtggagaggctattcggetatgactgggeacaacagacaateggetgcetctgatgecgecegtgtteegget
gtcagcgcaggggegeccggttctttttgtcaagaccgacctgtccggtgecctgaatgaactccaagacgaggeagege



ggctatcgtggctggecacgacgggegttecttgegeagetgtgetegacgttgtcactgaagegggaagggactggetg
ctattgggcgaagtgccggggcaggatctectgtcatctcaccttgetectgecgagaaagtatecatcatggetgatge
aatgcggcggctgeatacgettgatceggetacctgeccattcgaccaccaagegaaacatcgeatcgagegaggacgta
ctcggatggaagecggtcttgtcgatcaggatgatctggacgaagagceatcaggggctegegecagecgaactgttegec
aggctcaaggcgeggatgeccgacggegaggatctegtegtgacccagggegatgectgettgecgaatatcatggtgga
aaatggccgcttttctggattcatcgactgtggecggetgggtgtggeggaccgctatcaggacatagegttggetacce
gtgatattgctgaagagcttggeggcgaatgggcetgaccgcttectegtgetttacggtategecgetecegattegeag
cgcatcgecttctatcgecttcttgacgagttcttctgagegggactctggggttcggactctagetagagtcaageaga
tcgttcaaacatttggcaataaagtttcttaagattgaatectgttgecggtcttgegatgattatcatataatttctgt
tgaattacgttaagcatgtaataattaacatgtaatgcatgacgttatttatgagatgggttttttgattagagtcecge
aattatacatttaatacgcgatagaaaacaaaatatagcgcgcaaactaggataaattatcgegegeggtgtceatctatg
ttactagatcgaccggcatgcaagctgatgaagcectgcaggagaattcgatcgecaagettCtcgagagtcagectttta
agagatagaatttaaaatataatttgcgtaaaacattattaaaaatacaaatttataaattaagttcaactcatcctatc
tcactctttaaatacgatgtttacttattagactcattaataaaaaaaaaaaaaatcatttgtacaaagcccaccataaa
ggcaatttgggcctggtagaccaatcctaaccaatgtctggttaagatggtccaatcccgaaacttctagttgeggttcg
aagaagtccagaatgtttctgaaagtttcagaaaattctagttttgagattttcagaagtacggcatgatgatgcataac
aaggactttctcgaaagtactatattgctcctctacatcattttaaataccccatgtgtectttgaagacacatcacaga
aagaagtgaaggcatcgtatcaagcttacctgeggtgacgtctaageatgecacaatttgatatattatgtaaaacacca
cctaaggtgcttgttcgtcagtttgtggaaaggtttgaaagaccttcaggtgagaaaatagceattatgtgetgetgaact
aacctatttatgttggatgattacacataacggaacagcaatcaagagagccacattcatgagctataatactatcataa
gcaattcgctgagtttcgatattgtcaataaatcactccagtttaaatacaagacgcaaaaagcaacaattctggaagec
tcattaaagaaattgattcctgcttgggaatttacaattattccttactatggacaaaaacatcaatctgatatcactga
tattgtaagtagtttgcaattacagttcgaatcatcggaagaagcagataagggaaatagccacagtaaaaaaatgctta
aagcacttctaagtgagggtgaaagcatctgggagatcactgagaaaatactaaattegtttgagtatacttcgagattt
acaaaaacaaaaactttataccaattcctcttectagetactttcatcaattgtggaagattcagegatattaagaacgt
tgatccgaaatcatttaaattagtccaaaataagtatctgggagtaataatccagtgtttagtgacagagacaaagacaa
gcgttagcaggtaagtttctgcttctacctttgatatatatataataattatcattaattagtagtaatataatatttca
aatatttttttcaaaataaaagaatgtagtatatagcaattgcttttctgtagtttataagtgtgtatattttaatttat
aacttttctaatatatgaccaaaatttgttgatgtgcaggcacatatacttctttagcgcaaggggtaggatcgatccac
ttgtatatttggatgaatttttgaggaattctgaaccagtcctaaaacgagtaaataggaccggcaattcttcaagcaat
aaacaggaataccaattattaaaagataacttagtcagatcgtacaataaagctttgaagaaaaatgegecttattcaat
ctttgctataaaaaatggcccaaaatctcacattggaagacatttgatgacctcatttctttcaatgaagggectaacgg
agttgactaatgttgtgggaaattggagcgataagegtgcttctgecgtggccaggacaacgtatactcatcagataaca
gcaatacctgatcactacttcgcactagtttctcggtactatgcatatgatccaatatcaaaggaaatgatagcattgaa
ggatgagactaatccaattgaggagtggcagcatatagaacagctaaagggtagtgctgaaggaageatacgatacceeg
catggaatgggataatatcacaggaggtactagactacctttcatcctacataaatagacgcatatgaggegegegateg
ttcaaacatttggcaataaagtttcttaagattgaatcctgttgecggtcttgegatgattatcatataatttctgttga
attacgttaagcatgtaataattaacatgtaatgcatgacgttatttatgagatgggtttttatgattagagtccegeaa
ttatacatttaatacgcgatagaaaacaaaatatagcgcgcaaactaggataaattatcgegegeggtgtcatctatgtt
actagatcgctcgtccggaggcecatggeggeegeegctttecttacattctgagectctttecttctaatccactcatcet
gcatcttcttgtgtccttactaatacctcattggttccaaattcecteectttaagcaccagcetegtttctgttettcca
cagcctcccaagtatccaagggactaaagcectccacattcttcagatcaggatattcttgtttaagatgttgaactctat
ggaggtttgtatgaactgatgatctaggaccggataagttcecttcttcatagegaacttattcaaagaatgttttgtgt
atcattcttgttacattgttattaatgaaaaaatattattggtcattggactgaacacgagtgttaaatatggaccaggc
cccaaataagatccattgatatatgaattaaataacaagaataaatcgagtcaccaaaccacttgecttttttaacgaga
cttgttcaccaacttgatacaaaagtcattatcctatgcaaatcaataatcatacaaaaatatccaataacactaaaaaa
ttaaaagaaatggataatttcacaatatgttatacgataaagaagttacttttccaagaaattcactgattttataagcc
cacttgcattagataaatggcaaaaaaaaacaaaaaggaaaagaaataaagcacgaagaattctagaaaatacgaaatac
gcttcaatgcagtgggacccacggttcaattattgecaattttcagetccaccgtatatttaaaaaataaaacgataatg
ctaaaaaaatataaatcgtaacgatcgttaaatctcaacggctggatcttatgacgaccgttagaaattgtggttgtcga
cgagtcagtaataaacggcgtcaaagtggttgcagecggcacacacgagtegtgtttatcaactcaaagcacaaatactt
ttcctcaacctaaaaataaggcaattagccaaaaacaactttgegtgtaaacaacgctcaatacacgtgtceattttatta
ttagctattgcttcacegecttagetttctegtgacctagtegtectegtettttcttettettcttctataaaacaata
cccaaagagctcttcttcttcacaattcagatttcaatttctcaaaatcttaaaaactttctctcaattctctctacegt
gatcaaggtaaatttctgtgttccttattctctcaaaatcttegattttgttttegttcgatcccaatttegtatatgtt
ctttggtttagattctgttaatcttagatcgaagacgattttctgggtttgatcgttagatatcatcttaattctegatt
agggtttcatagatatcatccgatttgttcaaataatttgagttttgtcgaataattactcttcgatttgtgatttctat



ctagatctggtgttagtttctagtttgtgcgatcgaatttgtcgattaatctgagtttttctgattaacaggtactagtg
gatcctccataactatggceccccaagaagaagcegcaaagtgggaatccacggagetccagacaagaagtacagceattggt
ctggacatcgggaccaactccgtcggetgggecgttatcaccgatgagtacaaagtgecttctaagaagttcaaagtect
cggaaacactgacaggcacagcatcaagaagaacttgattggegceecttctcttcgactceggegaaaccgetgaggeca
cccgtctgaagegeaccgecagaaggegctacacccgtcgeaagaataggatetgetacctecaggagatcttcageaac
gagatggccaaagtggacgattccttctttcaccgtttggaggagagcttccttgtcgaggaggacaagaagcacgageg
ccatcccatcttcggaaacattgttgacgaggtggcttaccacgagaagtatccaactatctaccacctcagaaagaage
tggtggactccaccgacaaggecgatttgaggcteatctaccttgeectcgetcacatgatcaagttecgeggteacttc
ctgattgagggcgacctcaaccccgacaactctgacgtegataagttgttcatccaactggtccagacctacaaccaget
tttcgaggagaatcctatcaacgectccggggttgacgecaaggctattctcagegeccgtetgtccaagagecgeagge
ttgagaacttgatcgcccagctcccaggagagaagaagaacggcectettcggaaacctgategcetctetecttgggectt
acccctaacttcaagtctaattttgacctcgccgaggacgcecaagetgcaactcagcaaggacacctacgatgacgactt
ggacaacctgctcgceccagateggegatcagtacgetgaccttttcttggeegecaagaaccteteegacgctattetge
tctcegacatccttcgegtgaacactgagatcaccaaggecccactgagegectccatgatcaagegttacgacgaacac
caccaagatttgaccctcctcaaggctcttgtcagacageagetgeccgagaagtacaaggagattttcttcgaccagag
caagaacggatacgccggttacatcgacggceggggectcccaagaggagttctacaagttcatcaageccatcttggaga
agatggacggcaccgaagagctgctegtgaagctcaaccgegaggatcttttgaggaageagegtaccttcgacaacgga
tctattccccaccagatccatctcggegagetgeacgcetatectccgecaggeaagaggacttctatcecattecttaagga
caatcgcgagaagattgaaaagatcctcacttttagaatcccttactacgtcggaccecttggeccgtggeaacageegcet
tcgectggatgaccaggaagtccgaggaaaccatcaccccatggaacttcgaggaggtggttgacaagggggccagegct
cagtccttcattgagcgcatgaccaacttcgataagaacctgeccaacgagaaagtccteccaaageacteecttctgta
cgagtacttcactgtctacaatgagttgaccaaagtgaagtacgtgaccgagggtatgegtaagectgecttcctcageg
gcgagcagaagaaggccatcgttgacctcctgttcaagaccaacaggaaagtcaccgtgaageagcttaaggaggactac
ttcaagaagatcgagtgctttgactctgtcgagatcageggagtggaggatcgettcaacgcttecttgggeacttacca
cgacctcctgaagattatcaaggacaaggacttcctcgacaacgaggagaacgaagatatcttggaggacatcgttctta
ccctcaccctgttcgaggacagagagatgattgaggaacgectcaagacctacgeccacttgttcgacgataaagtcatg
aagcaacttaagcgtaggcgctacaccggatggggcaggetgtcecgtaagetcatcaacggtatcegegacaageagag
cggcaagactattctcgacttcttgaagtccgacggattcgecaatcgeaacttcatgcagetgatccacgacgattctc
ttaccttcaaggaggacatccaaaaggctcaagtgtceggecagggegacagectccacgageacatcgecaacctggec
gggagccccgctattaagaagggaatcctccagaccgtcaaggtggttgacgagttggtcaaggtgatgggeagacataa
gccagagaacatcgtcatcgagatggccagggaaaaccagaccacccagaagggacagaagaactcecgtgagegeatga
agaggattgaggagggcatcaaggagcttggttcccagatectcaaggageaccecgtggaaaacacccaactccagaat
gagaagctgtatttgtactaccttcagaacgggcgcgatatgtacgttgaccaagagetggacatcaaccgectcagega
ctacgacgtggatcacattgtccctcagtectttctcaaggacgactctatcgacaacaaggtgttgactagaagegata
agaaccgcggcaagtccgacaacgtcccatccgaggaggtggtcaagaagatgaagaattactggaggeagetgettaac
gccaagctcatcacccagegeaagttcgacaacttgaccaaggecgagegtggaggectcagegaactggacaaggetgg
attcatcaagaggcaacttgttgaaacccgccagattaccaagcacgtggeccagatectegactcecgtatgaacacta
agtacgatgagaacgacaagctgatccgcgaggtcaaagtgattaccctcaagagcaagetegtgtetgacttcagaaag
gacttccaattctacaaggttagggagatcaacaactaccaccacgcccacgatgcttaccttaatgeegtggteggeac
cgccttgatcaagaagtaccccaagetggagtecgagttcgtgtatggtgactacaaggtctacgacgttcgcaagatga
tcgctaagagcgagcaggagattggcaaggecaccgecaagtacttcttctactccaacatcatgaacttctttaagacc
gagatcactttggctaacggggagatccgtaagegecctctcattgaaaccaacggagaaaccggegagategtgtggga
caagggcagggacttcgccaccgtcagaaaagtgetgageatgecccaagtcaacatcgtgaagaaaaccgaggttcaga
ctggaggcttctccaaggagtctatectcccaaagegcaattccgataagttgattgeccgtaagaaggactgggaccecc
aagaagtacggtggattcgacagcccaaccgtegectacteegtgettgtegtggetaaagttgagaagggcaagageaa
gaagctcaagtccgtcaaggagctgetegggatcaccatcatggagegeagcetecttcgagaagaaccctattgatttec
ttgaggccaagggctacaaggaagtgaagaaggacttgatcatcaagctceccaagtactctctgttcgagettgagaac
ggaaggaagcgtatgctegectecgetggegagetgcaaaagggaaacgagttggecctcccaagcaagtacgteaactt
cctgtacctcgectececactatgagaagcetcaagggcagecccgaggacaacgaacagaageagttgttigtggageage
ataagcactaccttgacgagatcattgagcagatcagcgagttctccaagegegttatectggetgacgecaatcetegat
aaagtcctttctgectacaacaagcacagggacaagcectatcagagagcaggcetgaaaacattatcecacttgttcaccct
caccaacctgggtgccccagecegecttcaagtacttcgacactaccatcgaccgcaagegttacacctccaccaaggaag
tgctcgatgctacccttatccaccagagceattactgggttgtacgaaaccaggatcgacctgtcccaactcggeggagac
aagcgccccgecgecaccaagaaggetggecaggecaagaagaagaagtaacccgggategttcaaacatttggeaataa
agtttcttaagattgaatcctgttgccggtcttgegatgattatcatataatttctgttgaattacgttaageatgtaat
aattaacatgtaatgcatgacgttatttatgagatgggtttttatgattagagtcccgcaattatacatttaatacgega
tagaaaacaaaatatagcgcgcaaactaggataaattatcgegegeggtgteatctatgttactagategetcegaattee



ttcgttgaacaacggaaactcgacttgecttccgcacaatacatcatttcttcttagetttttttcttcttcttegttca
tacagtttttttttgtttatcagcttacattttcttgaaccgtagetttegttttcttctttttaactttccattcggag
tttttgtatcttgtttcatagtttgtcccaggattagaatgattaggcatcgaaccttcaagaatttgattgaataaaac
atcttcattcttaagatatgaagataatcttcaaaaggcccctgggaatctgaaagaagagaagcaggeccatttatatg
ggaaagaacaatagtatttcttatataggcccatttaagttgaaaacaatcttcaaaagtcccacatcgettagataaga
aaacgaagctgagtttatatacagctagagtcgaagtagtgattGGTACTCTATCCCTTATGTAgttttagagctagaaa
tagcaagttaaaataaggctagtccgttatcaacttgaaaaagtggcaccgagteggtgctttttttgtcgacaggectt
aagggccagatcttgggceccgaagttectatactttctagagaataggaacttccgcacatatcgaggtggacattacct
acgccccggtacc

Supplementary Figure 5. Pictures of the two types of regenerations used in this work. Upper
part: protoplast regeneration used in transient delivery (Methods 1 and 2). Lower part:
regeneration from leaf explants used in stable delivery (Method 3).
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Supplementary Figure 6. Alignment of CiGAS genes (whole exon 4) where the Common
Guide RNA was designed. PAM sequence is highlighted in yellow, and the sgRNA sequence
is in red. The single mismatches of CiGAS-S3 and CiGAS-L are in bold. The sequence of the
DDxxD motif is depicted in blue.

CiGAS-S1-Ex4
CiGAS-S2-Ex4
CiGAS-S3-Ex4
CiGAS-L-Ex4

CiGAS-S1-Ex4
CiGAS-S2-Ex4

GTGGTGGAAGGATATGAGGTTCCAGGAAACTACTCCTTACATAAGGGATAGAGTACCAGA
GTGGTGGAAGGATATGAGGTTCCAGGAAACTACTCCTTACATAAGGGATAGAGTACCAGA
GTGGTGGAAGGATATGAGGTTCCAAGAAACTACTCCTTATATAAGGGATAGAGTACCCGA
GTGGTGGAAAGATATGCAATTCCAACAATCCGTCCCTTACATAAGAGATAGAGTACCGGA

KAk kAhkhkk kK Khkkhkkk*k * Kk kKK * kK khkkhKhkk KAhkkhkkk KAhAkkkhkkkhkkhkkkhkkk K%k

GATTTACTTATGGATATTGGGATTGTACTTTGAGCCTCGTTACTCCTTGGCACGAATCAT
GATTTACTTATGGATATTGGGATTGTACTTTGAGCCTCGTTACTCCTTGGCACGAATCAT



CiGAS-S3-Ex4
CiGAS-L-Ex4

CiGAS-S1-Ex4
CiGAS-S2-Ex4
CiGAS-S3-Ex4
CiGAS-L-Ex4

CiGAS-S1-Ex4
CiGAS-S2-Ex4
CiGAS-S3-Ex4
CiGAS-L-Ex4

GATCTACTTATGGATATTAGGATTGTACTTTGAGCCTCGTTACTCCTTGGCACGAATCAT
GATATACCTATGGATTTTGGGGTTATATTTCGAGCCGTATTACTCTCGGGCACGTATCAT

kkhkk hkkk Kkhkkkhkkhkkk KAk Kk Kkk kK kk kkhkkk*X * Kk Kk Kk kK kkkhkkkk Kkkhkkk*k

CGCCACAAAAATAACATTGTTTCTGGTGGTGCTAGATGACACATATGATGCGTACGCTAC
CGCCACAAAAATTACATTGTTCCTGGTGGTTCTAGATGACACATATGATGCATACGCTAC
CGCCACAAAAATTACATTGTTTTTGGTGGTGCTAGACGACACATATGATGCATATGCTAC
AGCCACTAAAATCACGTTGTTCTTGGTGGTTTTGGACGATACATATGACGCGTATGCTAC

kkkhkkk kkhkkk Kk kk Kkkkhkkk Kk kK Kk kK Kk kk kk kkkkkkkk kk KAk Kkkkkk

CATTGAAGAGATTCGACTTCTAACAGATGCCATAAACAG
CATTGAAGAGATTCGACTTCTGACAGATGCCATAAACAG
AATTGAAGAAATTCGTCTTTTAACTGATGCCATAAATAG
AATTGACGAGATCCGATCGATCACAGATGCGATTAATAG

kkkkk kk KKk k% * kk kkkkk kk Kkk kK

Supplementary Figure 7. Number of reads and respective percentage on the total for the
protoplast transient assay with RNPs. PAM is highlighted, the target sequence is in

uppercase and insertion are in bold.

CiGAS-S1

aaactactcctTAC-ATAAGGGATAGAGTACCaga WT 3304 47.5%
aaactactcctTAC----AGGGATAGAGTACCaga -3 8068 12.5%
aaactactcctTA--—————————- GAGTACCaga -11 760 10.9%
aaactactcctTA--————————- AGAGTACCaga -10 576 8.3%
aaactactcctTAC---AAGGGATAGAGTACCaga -2 536 7.7%
aaactactcctTAC-AATAAGGGATAGAGTACCag +1 481 6.9%
aaactactcctTAC----- GGGATAGAGTACCaga -4 434 6.2%
CiGAS-S2

aaactactcctTAC-ATAAGGGATAGAGTACCaga WT 4021 45.9%
aaactactcctTA--——————-—- TAGAGTACCaga -9 872 9.9%
aaactactcctTA--———————————- GTACCaga -13 8067 9.9%
aaactactcctTAC----AGGGATAGAGTACCaga -3 850 9.7%
aaactactcctTAC-————-——- ATAGAGTACCaga -7 664 7.6%
aaactactcctTAC-————————- AGAGTACCaga -9 570 6.5%
aaactactcctTAC-AATAAGGGATAGAGTACCag +1 474 5.4%
aaactactcctTAC---AAGGGATAGAGTACCaga -2 431 4.9%



