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Supplementary sequences and Maps



Supplementary Sequence 1. TYLCV 2.3 genome

GGCCATCCGTATAATATTACCGGATGGCCGCGAATTTTGTGTGGGCCCCTCAACGCACTAA
CTGACAAGGACATGCGAACCAATCAAATTGCATCCTCAAACGTTAGATAAGTGTTCATTTGT
cTTTATATACTTGGTCCCCAAGTATTTTGTCTTGCAATATGTGGGACCCACTTCTAAATGAATT
TCCTGAATCTGTTCACGGATTTCGTTGTATGTTAGCTATTAAATATTTGCAGGCTGTTGAGGA
AACTTACGAGCCCAATACATTGGGCCACGATTTAATTAGGGATCTTATATCTGTTGTAAGGG
CCCGTGACTATGTCGAAGCGACCAGGCGATATAATCATTTCCACGCCCGTCTCGAAGGTTCG
CCGAAGGCTGAACTTCGACAGCCCATACAGCAGCCGTGCTGCTGTCCCCATTGTCCAAGGCA
CAAACAAGCGACGATCATGGACGTACAGGCCCATGTACCGAAAGCCCAGAATATACAGAAT
GTATCGAAGCCCTGATGTTCCCCGTGGATGTGAAGGCCCATGTAAAGTCCAGTCTTATGAGC
AACGGGATGATATTAAGCATACTGGTATTGTTCGTTGTGTTAGTGATGTTACTCGTGGATCTG
GAATTACTCACAGAGTGGGTAAGAGGTTCTGTGTTAAATCGATATATTTTTTAGGTAAAGTC
TGGATGGATGAAAATATCAAGAAGCAGAATCACACTAATCAGGTCATGTTCTTCTTGGTCCG
TGATAGAAGGCCTTATGGAAGCAGCCCAATGGATTTTGGACAGGTTTTTAATATGTTCGATA
ATGAGCCCAGTACCGCAACCGTGAAGAATGATTTGCGGGATAGGTTTCAAGTGATAAGGAA
ATTTCATGCTACAGTTATTGGTGGGCCCTCTGGAATGAAGGAACAGGCATTAGTTAAGAGAT
TTTTTAGAATTAACAGTCATGTAACTTATAATCATCAGGAGGCAGCCAAGTATGAGAACCAT
ACTGAGAACGCCTTGTTATTGTATATGGCATGTACGCATGCCTCTAATCCAGTGTATGCAACT
ATGAAAATACGCATCTATTTCTATGATTCAATATCAAATTAATAAATTTTATATTTTATATCA
TGACTTTCTGTTACATTTATTGTGTTTTCAAGTACATCATACAATACATGATCAACTGCTCTG
ATTACATTGTTAATGGAAATTACACCAAGACTATCTAAATACTTAAGAACTTGATATCTAAA
TACTCTTAAGAAACGACCAGTCTGAGGCCGTAAGGTCGTCCAGATTTGGAAGTTGAGATAAC
ATTTGTGAATCCCCAGTACCTTCCTGATATTGTGATTGAATCTTATCTGTATTGAAATGATGT
CGTGGCTCATTAGAAATGGCCTCTCGTCGTGGTTGGTGATCTTGAAATATAGGGGATTTTCTA
TCTCCCATATAAAAACGCCATTCTGGGCTTGATGAGCAGTGATGAGTTCCCCGGTGCGTGAA
TCCATGATTGATGCAGTTGATGTGGAGGTAATATGAGCATCCGCAGTCGAGGTCTATGCGCT
TACGTCTGACTGGCTTAGTCTTCGCTATGCGGTGTTGGATTTTGATTGGCACTTGAGAACAGT
GGCTCGTAGAGGGTGACGAAGGTTGCATTCTTGAGAGCCCAATTTTTCAAGGATATGTTTTT
TTCTTCGTCTAGATATTCCCTATATGATGAGGTAGGTCCTGGATTGCAGAGGAAGATAGTGG
GAATTCCCCCTTTAATTTGAATCGGCTTCCCGTACTTTGTGTTGCTTTGCCAGTCCCTCTGGGC
CCCCATGAATTCCTTGAAGTGCTTTAAATAATGCGGGTctacgtcatcgatgacgttgtaccacgcatcattactgtac
acctttggacttaggtctagatgtccacataaataattatgtgggcctagagacctggcecacattgtcttcccegttctgetatcacectcgatgacaatacta
ttaggtct CCATGGCCGCGCAGCGGAAGACATGACGTTCTCGGACACCCATACTTCAAGTTCATCT
GGAACTTGATTAAAAGATGAAGATAAAAAGGGAGAAATATAAGGAGCCGGAGGCTCCTGA
AAAATTCTATCTAAATTTGAATTTAAATTATGAAATTGAAGTATAAAGTCTCTAGGAGCTTTC
TCCTTCAGTATATTGAGGGCCTGAGCTTTGGACCCTGAATTGATTGCCTCGGCATATGCGTCG
TTGGCAGATTGGCAACCTCCTCTAGCTGATCGTCCATCGACTTGGAAAACTCCATGATCAAT
GACGTCTCCGTCTTTTTCCATATAGGATTTGACATCGCTTGAACTCTTAGCTCCCTGAATGTT
CGGATGGAAATGTGCTGACCTGGTTGGGGATGTGAGGTCGAAGAATCTGTTGTTTTTGCACT
GGAACTTTCCTTCGAACTGGATGAGCACATGCAAGTGAGGAGTCCCATCTTCATGAAGCTCT
CTGCAGATTCTAATGAATTTTTTGGAAGTGGGTGTTTGTATATTTAATAATTGGGAAAGTGCT
TCCTCTTTAGTTAGAGAGCATTTGGGATAAGTGAGAAAATAATTTTTGGCATTTATTTTAAAC




CGATTGGGGGCTGCCATATTGACTTGGTCAATCGGAGTCTCTCAACTCTTTCTATGTATTGGT
GTATTGGAGTCCTATATATATGGAGACTCCAATGGCATATATGTAAATATTGTACTTTAATTC
AAAATCATCACGCTCCAAAAAGC

IR, CP and RCR-II target sequences are shown in red with yellow highlight.

IR

TYLCV2.3

2767 bp

IR, CP and RCR-II Targets are shown as red arrow heads.



Supplementary Sequence 2. IR-gRNA (TYLCV) sequence and map

CgagtctagaGGCCATCCGTATAATATTAC Cgttttagagctagaaatagcaagttaaaataaggctagtccgttatcaactt
gaaaaagtggcaccgagtcggtgctttttt

(115) BmeT1101 SMAT (116)
(114) Aval - BsoBI - TspMI - Xmal MufEiple Cloning Sites)
(0) Start Xbal (s) Sspl (25) (91) Banl |/ End (119)
|
25T E 751 1007 I

[ Rmecer QRNA —]

TYLCV IR-gRNA for SPDK-TRV
119 bp

Target sequence is shown in red.
Supplementary Sequence 3. CP-gRNA (TYLCV) sequence and map

CgagtctagaGCTTCGGCGAACCTTCGAGA Cgttttagagctagaaatagcaagttaaaataaggctagtccgttatcaac
ttgaaaaagtggcaccgagtcggtgctttttttcceggg

(116) BmeT1101 SMAT (117)

(115) Aval - BsoBI - TspMI - Xmal Multiple Cloning Sites)

(0) Start Xbal (s) BsmBI (21) (92) Banl |/ End (120)
251 o7 757 1007 I
RNA [

TYLCV CP-gRNA for -TRV
120 bp

Target sequence is shown in red.
Supplementary Sequence 4. RCRII-gRNA (TYLCV) sequence and map

cgagtctagaGTGGATGAGCACATGCAAGTGGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGG
CTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCTTTTTTTCCCGGG

(21) BsiHKAI - Bsp12861 (116) BmeT1101 SMal (117)
(s) Xbal NspI (25) (115) Aval - BsoBI - TspMI - Xmal Muftiple Cloning Sites)
(0) Start MslL (26) (92) Banl |/ End (120)
|
251 o7 757 1007 I
TR GRNA |

TYLCV RCRII-gRNA for -TRV
120 bp

Target sequence is shown in red.



Supplementary Sequence 5. IR-gRNA (BCTV Worland) sequence and map

cgagtctagaGGCCATCCGCAATAATATTACGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGG
CTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCTTTTTTTCCCGGG

(116) BmeT1101 SMAT (117)
(115) Aval - BsoBI - TspMI - Xmal | | [MUIEpIE Claning SiEes

(0) Start Xbal (s) Sspl (26) (92) Banl End (120)

007

251
WOR*IR*(_};?OV:: for -TRV
Target sequence is shown in red.
Supplementary Sequence 6. RCRII-gRNA (BCTV Worland) sequence and map

CgagtctagaGCTTTGAATTGGATGAGGGCGGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGG
CTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCTTTTTTTCCCGGG

(116) BmeT1101 SM3T (117)
(115) Aval - BsoBI - TspMI - Xmal | | (MUIEpIE Claning SiEes

(0) Start Xbal (5) (92) Banl End (120)

007

m£‘< —

WOR-RCRII-gRNA for -TRV
120 bp

Target sequence is shown in red.

Supplementary Sequence 7. BCTV (Worland) genomic sequence and map.

GCCATCCGCAATAATATTACCGGATGGCCCCGAAAATTTTGCCCCCCCAATTGTAACGTGAC
ACGTGTTATCGCATTATACGTTGTCGGTGCTTGGAAACTTCCTATGTAAGTTTCCTTCTCTAA
CAAGTTTTGACTAGTCAAAAGTTGCGGCCGACAACTACCTTTACTTTTTTAAAGTAAAGTAA
GTTTATTATTCAAAACTTGCTGTGTAAGTTTGGAATATTTTTCTATTTAAATAGCTATACGAA
TACGTATAGGTATTTATAAATGATGGTCTGTTTACCAGACTGGTTATTTTTGCTATTTATCTTC
AGTATTCTACTGCAATCAGGTACGAATTTTTATGGGACCTTTCAGAGTGGATCAATTTCCAG
ACAATTATCCAGCCTTTCTAGCAGTATCGACCAGTTGTTTCTTAAGGTACAACAGGTGGTGT
ATACTAGGTATCCATCAAGAGATAGAGGCTCTGACCCTAGAAGAAGGCGAGGTCTTTCTTCA
ATTCCAGAAGGAAGTGAAGAAGCTACTGAGGTGTAAGGTCAATTTTCATAGGAAGTGTTCGT
TGTATGAGGAAATATACAAGAAATACGTATACAATGTCCCAGAAAAGAAAGGTGAATCCTC
AAAGTGCTTGGCCGAAGAAGAGGAGGACTACTACGACTTCGAGGAAATACCAATGGAGGAG
ACCTGTGACAAAAAACAGGACTCCGAAGTTAAAGATGTATGATGATATGCTTGGTGCTGGTG
GTATAGGATCTACCATTAGTAATAATGGTATGATTACTATGCTGAATAATTATGTCCAGGGT
ATTGGTGATAGTCAGAGAGCGAACAACGTTACTGTGACGAAGCATTTGAAGTTTGATATGGC



TCTTATGGGGAGTTCTCCGTTCTGGGAGACTCCTAATTATATGACCCAATATCATTGGATTAT
CATAGACAAGGATGTTGGGTCAGTGTTCCCTACTAAGTTATCCAGTATATTTGATATTCCGG
ATAACGGTCAGGCTATGCCGTCTACTTATCGTATTCGAAGAGATATGAACGAGAGGTTCATT
GTGAAGAAGAAGTGGAGAACTCATTTGATGTCTACTGGTACTGGCTATGGAGGCAAGGAGA
CTTACAAGGCTCCTTCAATGCCAAATTACAAGAAACCGATGAATATCAATGTCCGTAATCTG
AACATGAGGACTATTTGGAAAGATACCGGAGGTGGGAAGTATGAAGACGTGAAGGAGAAT
GCTTTACTCTATGTTGTTGTTAATGATAATACTGATAATACTAATATGTATGCCACTTTGTTT
GGCAATTGTAGATGTTATTTCTATTAATAAAACTATTTTTTATTTAATACAACTTCATTGCAA
TACTAGTATATTGTATTACACTATTGACGAAATTGAAGACAGAATACAATACATGATTTAAT
ATTTCTATTACAATGTTAATTGAGAGAGAAGATCGTTTTTTGATTTCCCTGTCGACTTGGTTC
TTCAAGACTCTCAAAAAACGGTCTCCAGTCAATGTCCTGTGGGATCCAGTTATCGTCATATC
GATCCAACACTTGTGCAGGTTGAGCGATTTGCGGAGGTTGTGGTTGAATCTCATCTGGACTT
TGAGTTGATAAATCGTTCCGTATCTCTCGAACCATAGGAGTTTGAAGTAGAGTGGATTCGGA
ACCGATGTTGTTGGTGTTGATTTCGTCGCCTGTTCCAGGGTAATAGGTAGTTCCGTGCGAAA
ATCCGTGATGGCAGTCATGATGAATTGTGAAGTGACACTTACAGGGGAGATTGACCTTGCGA
GGACGCTTCTGTATCTTTATCAAAGAGAGGGCCGGAGAGTTTAACGAAGGTTGAATTCTGTA
TAGTCCAGGACTTAAGGGCTTCATTTTCTGATTTATCTAGGAAGTCCTGGTAAGAGCTGCCAT
CTCCTGGGTTGCATAATATAATACTGGGAATACCACCTTTAATGACACGTGGTTTTCCATACT
TTAAGTTTGTCTGCCACTCTCTTTGTGCGCCTATGAGGTGTTTCCAATGCTTCATCTTTAAGTA
AGCTGGGTCTACGTCATCAATGACGTTATATAAAACATCATCGTGATATGTTTTTAAACTAA
AATCTAAATGCCCTGAAATGTAATTATGAGGTCCTAATGATCTAGCCCACAAAGTCTTACCC
GTTCTAGAATCACCCTCTATGATTATACTATTATATCTAAAAGGCCGCGCAGCGGCATCCAC
CCCGAAATAAGAATCTGCCCACTCTTGAACAATTTCTGGAACTTGAGTGAAAGAAGATTGTG
GGAATGGAGGTTGATAAATATCTGGTGGAGGAAGAAAAATGGCTTCTAAGTTAGGTTTAAG
GTTGTGATACTGAAAAATATATTTTTCTGGGAGTTTCTCCCTTATTATTTGCAGTGCTTCAGC
TGCATTACCTGCATTTAATGCTTCTGCTGCTGCATCATTAGCCGTCTGCTGGCCTCCTCTAGC
AGATCTTCCGTCGACTTGAAATGTACCCCAGTCGACGTAATCACCGTCCTTCTCGATGTATTG
TTTAACATCGGATGCAGATTTTGCTCCTTGGAAGTTGGGGTGGAAGGTGGAGCTTGAGGAAG
GATGAGTGATGTCGAAGTGTCTAGGGTTTCTGAATTGTGCTTTACCTTTGAATTGGATGAGG
GCGTGGAGATGCAGAGACCCATCCTGATGTTTTTCCTGGGATACTCTAATAAATAATTTATC
AGATGGGCAAGGAATATTTTTCAATATTTCTAGAGCATCTTCTTTTATAACTGAACATCGTGG
GTATGTTAGAAAGATATTTTTGGCTTTAATTTGAAATGATGGTGAACGAGGCATGGTTACTA
TTCCTATTGGGGGCTCTCGTAAACTTGTATGAATGGGGTGCTATGGGAGCCCTTATATACCTC
CAGGG

IR and RCR-II target sequences are shown in red with yellow highlight.



BCTV (Worland)

2930 bp

IR and RCR-II Targets are shown as red arrow heads.

Supplementary Sequence 8. MeMV sequence and map

GGCCATCCGCTATAATATTACCGGATGGCCGCCCGCCGCGCCCCCCCTGGGCCCACATATTA
AAGCCGTCCAATCACAAAGCGTCCTGGAAGTCTAATTGTTTAAAATAAGCCTATAAATACAT
TGGAGTCCGTCTATACCCCACCAACTTTAATTTAAAATGGTTAAGAGGGACGCCCCATGGCG
TTTAATGGCGGGGACCACTAAAGTTAGTCGCAACGCCAATTTCTCGCCACGTGGAGGTATGG
GCCCTAAGGCCGCTGCTTGGGTTAACAGGCCCATGTACAGGAAGCCCAGAATTTATCGCACT
TTGAGAGGGCCTGATGTTCCTAAAGGTTGTGAAGGCCCATGTAAGGTACAGTCTTTCGAGCA
GCGTCATGATATTTCTCATGTTGGTAAGGTAATCTGTATATCCGATGTAACTCGTGGTAACGG
TATTACTCACCGTGTTGGCAAGCGTTTTTGTGTGAAGTCTGTGTATATTCTAGGTAAAATATG



GATGGATGAGAACATAAAGCTGAAGAACCACACGAACAGCGTCATGTTTTGGTTGATTCGT
GACAGGAGACCCTATGGTACCCCTATGGATTTTGGTCAGGTGTTTAACATGTATGACAATGA
GCCGAGTACTGCTACCGTCAAGAACGATCTTCGCGATCGATTTCAAGTCATGCATAGGTTCT
ATGCCAAAGTAACTGGTGGTCAGTATGCCAGTAACGAGCAGGCATTGGTTCGGCGATTTTGG
AAGGTTAACAACTACGTCGTGTATAACCATCAGGAAGCAGGAAAATACGAGAATCACACGG
AGAATGCTCTGTTATTGTATATGGCATGTACTCATGCTTCTAATCCTGTGTATGCTACCTTGA
AAATTCGTAGTTATTTTTATGACTCCATTTCGAATTAATAAAGATTAAATTTTATTGAATGTC
TTTCGAGCACACAATTTACATATGGTTTATCCGTTGCGAAACGAACAGCTCTAATGACATTG
TTAAGCGAAACAACACCTAATTGATCTAAATACATTAAAACTAAATCTTTAAATCTATTTAA
ATATGTCGTCCCAGAAGCTTGAACTGATGTCGTCCAGATTTGGAAGTTCAGGTATGCTTTGT
GTAGACTCAACGCCTTCCTCAGGTTGTAGTTGAACCGTATTTGGATGGTGTATATTCTGGTTG
TGGTGTATATTGGCTCCTCCACTTGGATTATCTTGAAATAGAGGGGATTTGGAACCTCCCAG
ATAAAAACGCCATTCATTGCTTGATGAGCAGTGATGGGTTCCCCTGTGCGTGAATCCATGGT
TTCTGCAGTTGATGTGTACGTAAATTGAACAGCCACAGTCCAGGTCTAACCTTCTCCGTCTAA
TGACAGATTTGGATCTCTTCGCTCTCCTGTGCTGTGCTTTGATAGAGGGGGGAGTTGAGGAA
GATGAATTTTGCATTGTGGATCGTCCACGCTCTGAGAGATGCGTTTTCATCTTTATCGAGGAA
GTCTTTATAGCTAGCCCCCTCTCCTGGATTGCACAGCACGATTGAGGGTATTCCTCCTTTAAT
TTGAACTGGCTTCCCGTATTTACAGTTGGACTGCCAGTCCTTTTGGGCCCCTATCAATTCTTT
CCAATGCTTTAATTTCAAATAATTAGGGCTTATGTCATCAATGACGTTATATTCGACGTCATT
CGAATAGACTCTGCCATTAAAGTCAAGATGTCCACTAAGATAATTATGTTTACCTAATGAAC
GGGCCCACATTGTTTTTCCAGTTCGACTATCTCCTTCGATGATGATACTTATCGGTCTATCTG
CCCGCGCAGCGGCACCCCTCCCAAAGTAGTTGTCTGCCCATTCTTGCATCTCATCTGGAACGT
TCGTGAAGGAGGAGAGTTGAAACGGAGGAACCCATGGTTCTGGAGACTTCTGAAATATTCTT
GTTGCGTTCGCAACGAGATTGTGATGTTGAAGAAAGAAGTGTTGTGGTTGTTCCTCCTTTATT
ATTTGCAGTGCTTCCTCTGCAGAAGCTGCGTTTAACGCCTTTGCGTATGTATCGTTAGAAGAC
TGCTGACCTCCTCTAGCAGATCTTCCGTCGATCTGGAATTGTCCCCATTCAATTGTATCTCCG
TCCTTGTCGATGTAGGACTTGACATCGGAGCTGGATTTAGCTCCCTGAATGTTCGGATGGAA
ATGTGCTGACCTGGTTGGGGATACCAAATCGAAGAATCTGTTATTCGTGCAGTTGTATTTTCC
TTCGAACTGGATAAGCACATGGAGATGAGGTTCCCCATTATCGTGAAGCTCTCTACAGATCT
TGATGAATTTTTTGTTTACAGGGGTGTGCAGAGCTTTGATTTGGGACAGTGCTTCTTCTTTGG
CTAATGAACATATAGGGTATGTGAGGAAATAGTTTTTGGCTTTTATTGAGAATGAACCCTTC
CGTGGCATTTTTGTAATAAGGGATGTTCCCCCAATTGCTCCGCTCTCAAAACTCTATATGAAT
CGGGGGAACTGGGGGTACATTTATACTAGAACTCTCATTAAAGGGATTTGCAACACGTGGC



[PAM)

IR Targets is shown in red.

Supplementary Sequence 9. Non-specific sgRNA sequence.
cgagtctagdGTGGATTCTCTCTGCAAGCCAGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAG
GCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCTTTTTTTCCCGGG





