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Supplementary Table S1. Design of sgRNAs for HDR by CRISPR-Cas9 system in rice. using the Cas-designer (http://www.rgenome.net/cas-
designer/). Under line is PAM sequence.

GC content Out-of Mismatches
sgRNA RGEN Target (5' to 3') Direction ¢
(%, wjo PAM) ~ framescore — T T T,
sgRNA1 CAGAGAGGAGATGTCTGACAAGG - 50.0 67.8 1 0 0 0

sgRNA2 TTGAGCCGGTCGGATCAGAGAGG - 60.0 77.9 1 0 0 O




LcyE (Os0190581300) gene
- donor and primers region, 1116 bp

atCCCGGGCCTGGAACCTCTCAAAGTTCCAGTCCATCAATGCTTGGTAAGCATTCTTCTGAT
=> : Fwi(J169)
ATTTATTCAATTTTAT TGACAAGCACACCAGTAT TACAAAT TGGAGTACATTGCTTCAGA

TGAGGGCAGTATTTTAGTATAATTTTGGAAATGT CAGGAACATTTTCTGGTACTAATTGC
TATGCGGTGTTGCAGCATGGAGAACAT TATGGCCCCAAGAACGGAAACGTCAACGATCAT
TCTTCCTTTTTGGGCTGGCTT TGATAATCCAACTGAATAACGAAGGCATTCAGACATTCT
TTGAAACCTTTTTCCGGTTGCCCAAATGGTAATTCTACTCTTGATTGCATTTGCCTCTGT
TTTCAGTCTATTTACAAATACCATTATGTATGACCTGAAGATTGCCACCCAACAAAGTGT
TCATCACTGTTCTTTGTTACTATCAGGATGTGGCGAGGATTCCTTGGT TCGACGCTTTCT
TCAGTGGATCTCATACTCTTTGCATTCTACATGT TCACAAT TGCGCCGAACCAAATGCGA

ATGAACCTTGTCAGAC T TCTGCTCTCGGATCCGACCGGCTCAACGATGATCAAGACCTAC
<- : Rvi(J171) -> @ Fw2(3173)
CTGACCTTGTAAAACCATTTCAGCAGTCTACAAGAATATTAGGAAATGTACAGTTTTGTA
<- : Rv2(3172)
GTTTGTACATAACATAGTGAGAGCCAGAGGATATGGGGGTTGGGGGGT TACTTATCATGC

TAGAACAACAAAACACTGCAAGAATTTTATGCATGAATTTGGCAAATGGAATAGATTATG
CAGAATGGGAACACGTGAATACGTGATGCGTGTGCTGGAACAACAAGTAGGAGGAATAAA
ACCCATGGATTATGGATCTTGTAGTGAGT TGCATTATAGCCATTCTTAGGTCTTATCATC
TCTCTCCCCTTTCCATTTTTACCTCTATCCGGTTTTCGACATGCCGGATTACACACCCTA
TTTTAGATAGCTCGGCCAAAATGT TCCACAAACATTTTAGAAAAGGAACAAAATGGAAAA
GAGGAGAGAAAAAAAAGAGATGGTGCAAGAATAGTCTGAGGCTATCCTTGCTCCATTGCC

ATGGCATTTAGGTCCCAGAAGAAGGGTCTAGAga
<- : Rv3(J170)

SpCas9

pGemBos vector @ m camv >| Hus.sgnn,

1B

O primer SET 1 : 555bp Section@

OLIGO start length _ tm gc% any 3'seq

LEFT PRIMER 5 20 60.63 55.00 4.00 1.00 GGCCTGGAACCTCTCAAAGT
RIGHT PRIMER 5563 20 59.13 40.00 4.00 2.00 TGACAAGGTTCATTCGCATT
O primer SET 2 : 84bp Section®

OLIGO start length __tm gc% _any _3'seq

LEFT PRIMER 2 18 62.92 50.00 4.00 2.00 ATTGCGCCGAACCAAATG
RIGHT PRIMER 85 22 58.20 45.45 6.00 2.00 CAGGTAGGTCTTGATCATCGTT

O Section@ + Section@ = Section®
O primer SET 3 : 539bp Section®

OLIGO start length  tm _gc% _any _3'seq
LEFT PRIMER 7 19 60.36 52.63 6.00 2.00 CGGCTCAACGATGATCAAG
RIGHT PRIMER 543 23 61.79 52.17 6.00 1.00 TCTAGACCCTTCTTCTGGGACCT
Section@) Section(® Section® Completed Donor
(555bp) (605bp) (539bp) (1116bp)

EH-

Supplementary Figure S1. Design of donor template using the CRSPR-Cas9 and geminiviral replicon system.
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AscI (2213) Plasmid-1 Plasmid-2 Plasmid-3

Non Non Non
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C  LcyE-sgRNA1

e-LCY_sgl-1-J174 GCAATTGGACGACAACAAAGACTAGTATTAGTACCACCTCGGCTATCCACATAGATCAAA
GemBos e-LCY_sgl-2-J174 GCAATTGGACGACAACAAAGACTAGTATTAGTACCACCTCGGCTATCCACATAGATCAAA
P e-LCY_sgl1-3-1174 GCAATTGGACGACAACAAAGACTAGTATTAGTACCACCTCGGCTATCCACATAGATCAAA
15,436 bp e-LCY_sgl
(11,194) PasI e-LCY_sgl-1-J174 GCTGATTTAAAAGAGTTGTGCAGATGATCCGT GGCAJCAGAGAGGAGATGTCTGACAQTT
! e-LCY_sgl-2-J174 GCTGATTTAAAAGAGTTGTGCAGATGATCCGTGGCAYCAGAGAGGAGATGTCTGACAYQTT
e-LCY_sgl-3-J174 GCTGATTTAAAAGAGT TGTGCAGATGATCCGTGGCA§CAGAGAGGAGATGTCTGACAYTT
/ e-LCY_sgl AGAGAGGAGATGTCTGACA]--
" BsrGI (4644)
e-LCY_sgl-1-J174 TTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAGT TGGG
e-LCY_sgl-2-J174 TTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAGTTTGG
e-LCY_sgl-3-J174 TTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAGGTTGG
e-LCY_sgl
a LcyE-sgRNA2
gRNA scaffold ¢
Pmel |Osu3 pro™ e-LCY_sg2
(9736) Pme. e-LCY_sg2-3-J174 CGCAATTGGACGACAACAAAGACTAGTATTAGTACCACCTCGGCTATCCACATAGATCAA
e-LCY_sg2-1-J174 CGCAATTGGACGACAACAAAGACTAGTATTAGTACCACCTCGGCTATCCACATAGATCAA
e-LCY_sg2-2-J174 CGCAATTGGACGACAACAAAGACTAGTATTAGTACCACCTCGGCTATCCACATAGATCAA
/ e-LCY_sq2 TTGAGCCGGTCGGATCAGA
(8940) EcoRI i \ e-LCY_sg2-3-J174 AGCTGATTTAAAAGAGT TGTGCAGATGATCCGT GGCAGT TGAGCCGGT CGGATCAGA
— X N e-LCY_sg2-1-J174 AGCTGATTTAAAAGAGT TGTGCAGATGATCCGT GGCAGT TGAGCCGGT CGGATCAGA
(503(7))23’“’5“ 4 \ AN e-LCY_sg2-2-J174 AGCTGATTTAAAAGAGTTGTGCAGATGATCCGT GGCHSTTGAGCCGGTCGGATCAGA
( (B)Ozx;“)a(mal/ \ HSP terminator
(7904) Bsal / PmII (7689) e-LCY_sg2
(7892) EcoRI Bsal (7880) e-LCY_sg2-3-J174 TTTAGAGCTAGAAATAGCAAGT TAAAATAAGGCTAGTCCGTTATCAACTTGAAAAGT TGG
e-LCY_sg2-1-J174 TTTAGAGCTAGAAATAGCAAGT TAAAATAAGGCTAGTCCGTTATCAACTTGAAAAGT TGG
e-LCY_sg2-2-J174 TTTAGAGCTAGAAATAGCAAGT TAAAATAAGGCTAGTCCGTTATCAACTTGAAAAGTTGG

Supplementary Figure S2. Ti-plasmid vector construction using the CRSPR-Cas9 and geminiviral replicon system (A) pGemBos vector

construction (B) Confirmation of donor template into pGemBos::LcyE vector (C) Confirmation of sgRNA by sequencing analysis.
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Supplementary Figure S3. Confirmation of T-DNA insertion from calli obtained through HDR experiment. M: 1kb DNA ladder; WT: wild-type;

P: pGemBos::LcyE plasmid vector.



Supplementary Table S2. The primers list used in this study.

Primer name

Sequence (primer direction 5°-3")

LcyE donor 1st Fw

LcyE donor 1st Rv

LcyE donor 2nd Fw

LcyFE donor 2nd Rv

LcyE donor OE-PCR Fwl
LcyE donor OE-PCR Rv1
LcyE donor OE-PCR Rv2
T-DNA confirm-Nos ter Fw
T-DNA confirm-Bar R Rv
Replicon confirm-Rep Fw

Replicon confirm-35S Rv

TCCTGCAACCGGTACTAACA
GTGGTGCAAGGAAGGAGAAG
ATCCCGGGCCTGGAACCTCTCAAAGTTCC
TCTCTAGACCCTTCTTCTGGGACCTAAA
CGGCTCAACGATGATCAAG
TGACAAGGTTCATTCGCATT
CAGGTAGGTCTTGATCATCGTT
TTGCGCGCTATATTTTGTTTT
CGTCAACCACTACATCGAGA
TTCTCCCAGAGAAACTGGAA
CCATCTGTGGGTTAGCATTC

NGS (Next Generation Sequencing) primers

LeyE 1st Fw
LeyE 1st Rv
LcyE 2nd Fw
LcyE 2nd Rv
LceyE 3rd-1
LcyE 3rd-2

TTCAATTCTTGCAAATTTCTTCA

TCATTTTTGGTCTAGTTACACATCA
ACACTCTTTCCCTACACGACGCTCTTCCGATCTTCTTTTTGGCGTATGAGCAG
GTGACTGGAGTTCAGACGTGTGCTCTTCCGATCTGGTCATGTCCTCGGTGAACT
AATGATACGGCGACCACCGAGATCTACACtatagecctACACTCTTTCCCTACACGAC
AATGATACGGCGACCACCGAGATCTACACatagaggcACACTCTTTCCCTACACGAC



LcyFE 3rd-3
LcyE 3rd-4
LcyE 3rd-5
LcyE 3rd-6
LcyE 3rd-7
LcyE 3rd-8
LcyFE 3rd-9
LcyE 3rd-10
LcyFE 3rd-11
LcyE 3rd-12
LeyE 3rd-13
LcyE 3rd-14
LcyE 3rd-15
LcyE 3rd-16
LeyE 3rd-17
LcyE 3rd-18
LcyE 3rd-19
LcyE 3rd-20

AATGATACGGCGACCACCGAGATCTACACcctatcct ACACTCTTTCCCTACACGAC
AATGATACGGCGACCACCGAGATCTACACggctctgaACACTCTTTCCCTACACGAC
AATGATACGGCGACCACCGAGATCTACACaggegaagACACTCTTTCCCTACACGAC
AATGATACGGCGACCACCGAGATCTACAC CtaatcttaACACTCTTTCCCTACACGAC
AATGATACGGCGACCACCGAGATCTACACcaggacgtACACTCTTTCCCTACACGAC
AATGATACGGCGACCACCGAGATCTACACgtactgacACACTCTTTCCCTACACGAC
CAAGCAGAAGACGGCATACGAGATcgagtaatGTGACTGGAGTTCAGACGTGT
CAAGCAGAAGACGGCATACGAGATtctccggaGTGACTGGAGTTCAGACGTGT
CAAGCAGAAGACGGCATACGAGATaatgagcgGTGACTGGAGTTCAGACGTGT
CAAGCAGAAGACGGCATACGAGATggaatctcGTGACTGGAGTTCAGACGTGT
CAAGCAGAAGACGGCATACGAGATttctgaatGTGACTGGAGTTCAGACGTGT
CAAGCAGAAGACGGCATACGAGATacgaattcGTGACTGGAGTTCAGACGTGT
CAAGCAGAAGACGGCATACGAGATagcttcagGTGACTGGAGTTCAGACGTGT
CAAGCAGAAGACGGCATACGAGATgcgcattaGTGACTGGAGTTCAGACGTGT
CAAGCAGAAGACGGCATACGAGATcatagecgGTGACTGGAGTTCAGACGTGT
CAAGCAGAAGACGGCATACGAGATttcgecggaGTGACTGGAGTTCAGACGTGT
CAAGCAGAAGACGGCATACGAGATgcgecgagaGTGACTGGAGTTCAGACGTGT
CAAGCAGAAGACGGCATACGAGATctatcgct GTGACTGGAGTTCAGACGTGT




