Supplementary Materials

Supplementary Table S1. Sequences of gRNAs and PAMs targeting the PDS and YSA genes

Target gRNA + PAM Target region
OsPDS sgRNA1 5" GCAAAATATCTGGCAGATGCIGG Exon 3
OsPDS sgRNA2 5" GGAAGGATGAAGATGGAGATTGG Exon 4
OsYSA sgRNA1 5" CCCCGCGTTTGCGCCGCCCCTCG Exon 1

OsYSA sgRNA2 5’ CCGCTTCGGCCGAGGTGGCGCGC Exon 1



Gene
PDS 1
PDS 2
PDS 3
PDS 4
PDS 5
PDS 6
PDS 7

PDS 8
PDS 9
PDS 10
PDS 11
PDS 12

Phenotype gRNA1l

White
White
White
Green
Green
Green

Variegated

Green
Green
White
White
White

PDS 27 high White
PDS 27 low White
PDS 28 high White
PDS 28 low White
PDS 29 high White
PDS 29 low White

PDS 30
PDS 31
(a) rosa2

White
White
White

Supplementary Table S2. Phenotypes of edited progeny and mutations at targeted loci.
Visible phenotypes (white, green, or variegated leaves) and mutations detected at each

Homozygous
Homozygous
Homozygous
Heterozygous
Heterozygous
Heterozygous

Heterozygous

Heterozygous
Heterozygous
Homozygous
Heterozygous
Biallelic
Homozygous
Homozygous
Homozygous
Biallelic
Homozygous
Homozygous
Homozygous
Homozygous
Homozygous

gRNA2
Biallelic
Homozygous
Homozygous
Wild-type
Biallelic
Homozygous

Biallelic

Biallelic
Biallelic
Biallelic
Biallelic
Biallelic
Homozygous
Homozygous
Homozygous
Homozygous
Biallelic
Homozygous
Homozygous
Homozygous
Biallelic

Gene

YSA 17
YSA 19
YSA 20
YSA 21
YSA 22
YSA 23
YSA 24
YSA 25
YSA 26

Phenotype
Green
Green
Green

Green
Green
Green
Green
Green

Green

YSA 35.1 Green leaf part

YSA 36
YSA 37
YSA 38
YSA 39

YSA 40

(b) vsaa1

Green

Young white leaf
Young white leaf
Green
Variegated
Variegated

gRNA1
Homozygous
Homozygous
Biallelic
Homozygous
Homozygous
Biallelic
Homozygous
Homozygous
Homozygous
Homozygous
Biallelic
Homozygous
Biallelic
Biallelic
Homozygous
Homozygous

gRNA2
Homozygous
Homozygous
Homozygous
Homozygous
Homozygous
Biallelic
Homozygous
Homozygous
Homozygous
Homozygous
Homozygous
Biallelic
Homozygous
Homozygous
Homozygous
Homozygous

gRNA site for (a) PDS and (b) YSA, including homozygous monoallelic, biallelic, heterozygous,
and wild type.



(b)

(c) (d)

Supplementary Figure S1. Phenotypes of PDS edited progeny. The sgRNAs targeting the PDS
gene induced several different phenotypes from the gene knockouts: (a) empty vector
controls appeared as green wild type plants; while various mutations appeared as (b)
variegated plants, (c) dwarf albino plant, and (d) normal-size albino plant.



(b) (c)

Supplementary Figure S2. Phenotypes of YSA edited progeny. The sgRNAs targeting the YSA
gene induced more subtle phenotypes from the gene knockouts: (a) empty vector controls
appeared as green wild type plants; while mutations appeared as (b) variegated plants with
green and albino sectors and (c) variegated plants with albino leaf tips.
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monoallelic
mutation
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(a)
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(c).

(d). -

Template

PDS 31 *GATTTTTTTTTICAGGATT A GCTGGTCATAAACCCATATTGCTTGAGGCAAGGC
. Pos32 « GATTTTTTTTTCAGGATTA======= —=—==~GCTGGTCATAAACCCATATTGCTTGAGGCAAGGE
PDS 33 X GATTTTTTTTTCAGGATTA - GCTGGTCATAAACCCATATTGCTTGAGGCAAGGC
PDS 3.4 X CATTTTTTTTTCAGGATTAN GCTGGTCATAAACCCATATTGCTTGAGGCAAGGG

Eo0as *GATTTTTTTTTCAGGATTA======= = GCTGGTCATAAACCCATATTGCTTGAGGCAAGGC

ek ATTAGCTGGTTTATCAAQGGCAAAATATCTGGCAGA-TGCTGGTCATAAACCCATATTGCTTGAGGCAAGGGATGTTTTGGGTGGA
ki * ATTAGCTGGTTTATCAAGGGCAAAATATCTGGCAGAGTGCTGATCATAAACCCATATTGCTTGAGGCAAGGGATGTTTTGGGTGGA
Foe2 * ATTAGCTGGTTTATCAAQGGCAAAATATCTGGC===~TGCTGGTCATAAACCCATATTGCTTGAGGCAAGGGATGTTTTGGGTGGA
st * ATTAGCTGGTTTATCAACGGCAAAATATCTGGC===-TGCTGATCATAAACCCATATTGCTTGAGGCAAGGGATGTTTTGGGTGGA
iy “ ATTAGCTGGTTTATCAACGGCAAAATATCTGGC===-TGCTGATCATAAACCCATATTGCTTGAGGCAAGGGATGTTTTGGGTGGA
it * ATTAGCTGGTTTATCAACGGCAAAATATCTGGCAGAGTGCTGATCATAAACCCATATTGCTTGAGGCAAGGGATGTTTTGGGTGGA
L TTTCAGGATTAGCTGGTTTATCAACGGCAAAATATCTGGCAGATGCTGATCATAAACCCATATTGCTTGAGGCAAGGGATGTTTT
fos * TTTTCAGGATTAGCTGGTTTATCAACGGCAAAATATCTGGCAGATGCTGGTCATAAACCCATATTGCTTGAGGCAAGGGATGTTTT
e fi * TTTTCAGGATTAGCTGGTTTATCAACGGCAAAATATCTGGCAGATGCTGATCATAAACCCATATTGCTTGAGGCAAGGGATGTTTT
poSAS “ TTTTCAGGATTAGCTGGTTTATCAACGGCAAAATACCTGGCAGATGCTGGTCATAAACCCATATTGCTTGAGGCAAGGGATGTTTT
- (B * TTTTCAGGATTAGCTGGTTTATCAACGGCAAAATATCTGGCAGATGCTGATCATAAACCCATATTGCTTGAGGCAAGGGATGTTTT
- * TTTTCAGGATTAGCTGGTTTATCAACGGCAAAATATCTGGCAGATGCTGATCATAAACCCATATTGCTTGAGGCAAGGGATGTTTT
— TTTTTTTCAGGATTAGCTGGTTTATCA TAT AGATGCT AAACCCATATTGCTTGAGGCAAGGGATG
izl “[TTTTTTTCAGGATTAGCTGGTTTATCAACGGCAAAATATCTGGCAGATGCTGGTCATAAACCCATATTGCTTGAGGCAAGGGATG
- [Eeeae X TTTTTTTCAGGAT TA S — e ~===GCTGGTCATAAACCCATATTGCTTGAGGCAAGGGATG
pass “ITTTTTTTCAGGATTA S ~==GCTGGTCATAAACCCATATTGCTTGAGGCAAGGGATG
foses *[TTTTTTTCAGGATTAGCTGGT TTATCAACGGCAAAATATCTGGCAGATGCTGATCATAAACCCATATTGCTTGAGGCAAGGGATG
FOSES “[TTTTTTTCAGGATTAGCTGGT TTATCAACGGCAAAATATCTGGCAGATGCTGATCATAAACCCATATTGCTTGAGGCAAGGGATG

Supplementary Figure S3. Sanger sequence data from 5 cloned PCR products for each of
four representative edited progeny for the PDS gene target. Sequence analysis revealed
three types of alleles: (a) homozygous monoallelic mutation (in this case a 33 bp deletion);
(b) biallelic mutation (3 bp deletion and a 1 bp insertion); (c) heterozygous (1 bp substitution
and wild type allele); and (d) heterozygous (33 bp deletion and wild type allele).
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Supplementary Figure S4. Plasmid maps of the pRGEB32 binary vector for the (a) PDS and

HindIIL AfLIL PmlI Mfel, TspMI, Xmal, Smal,+3 Sbfl,BstZ171,Sacll, Zral Aatll

Nrul
Stul,Ncol
Pacl
Aatll
Zral BsrGI
AsiSI,Agel Q8 Prosotey,
Rsrll

- BstBl
B> vs4 tRNA- o Ncol

ey

Droe-
“‘*QC

PspXI

Sacll PspOMI
Psil Apal
Barl
Pasl
YSA-pRGEB32 ‘ AhdI
+1
sspl ) 16230 bp sacl
Pall
Sapl
BspQI
BstZ171
Sgral, +4 KflI
Mrel
BspQI, Sapl
Agel

Fspl
Bsp0I,Clal
BsiWl Nhel Batl

(b)

Barl

EcoRI, Xbal,BsrGI
Eco53k1,Sacl Afl11
MauBI,EcoRI
Fspl
Pmel
Pasl

Acll

(b) YSA gene targets. A synthetic DNA fragment containing the polycistronic tRNA-gRNA

module was inserted behind the U3 promoter in the pRGEB32 binary vector (Addgene
Plasmid #63142), which also has selectable markers and Cas9 expressed from a ubiquitin
promoter.



