Supplementary Tables
Supplementary Table 1. Vectors used in this study.

Name Description

V113 pGTR; Amplification of gRNA cassettes; Addgene: 63143

V117 pTC217; Geminiviral expression vector; Addgene: 70018

V118 pTC217 without homologous region and gRNAs, with multiple cloning site

V181 pICH47761 with napinA::turboGFP; Addgene: 48003

V182 pICH47742 with egg-cell specific Cas9 cassette; Addgene: 48001

V183 pICH47732 with phosphinotricin acetyltransferase expression cassette; Addgene:
48000

V184 pDI1; Shuttle vector modified from Addgene: 79461

V186 pDI2; Shuttle vector modified from Addgene: 79462

V187 pDI2E; Shuttle vector modified from Addgene: 79463

V188 pDI3; Shuttle vector modified from Addgene: 79465

V189 pDI4E; Shuttle vector modified from Addgene: 79466

H386 Tomato transformation vector based on V118 with gRNA 3 and 4

H387 Tomato transformation vector based on V118 with gRNA 1 and 2

H668 pDI1 with AtMAR1 gRNA

H669 pDI2 with AtMAR1 gRNA

H672 pDI3 with At target gRNA

H673 pDI4E with At target gRNA

H675 pICH47751 with the four At gRNA cassettes from H668, H669, H672 and H673;
Addgene: 48002

H677 pAGMA4723 with expression cassettes from V181, V182, V183 and H675; for

Arabidopsis transformation; Addgene: 48015
H749 pDI1 with AtMAR1 gRNA

H753 pDI2E with At target gRNA
H757 pICH47751 with the two At gRNA cassettes from H749 and H753; Addgene: 48002
H761 pAGM4723 with expression cassettes from V181, V182, V183 and H757; for

Arabidopsis transformation; Addgene: 48015



Supplementary Table 2. Primers used in this study.

Name Sequence Description
P-274 TAGGTCTCCAAACGAAGACAAAAAC pGTR general reverse
P-294 CGGGTCTCAGGCAGAAGACTAATTG pGTR general forward
P-307 CCCACATCGCTTAGATAAGAAAACG Sequencing H386 and H387
P-395 TAAGCCGGTCTCGGTTTCACGTGCTTCTAGAACCCGG  Multiple Cloning Site
GATGGAGCGAGACGAACGTCTCTCGCTATGACTAGT
TCGACGTCAGATTTAAATGAGTGTACTTCAAGTC
P-860 TAGGTCTCCGAAGGCGGACCAGTTTTAGAGCTAGAA  gRNAL1 SIMARL1 forward
P-861 ATGGTCTCACTTCCTTACTCTTGCACCAGCCGGGAA gRNA1 SIMARL1 reverse
P-862 TAGGTCTCCTTTACCACGCAAGTTTTAGAGCTAGAA gRNA2 SIMAR1 forward
P-863 ATGGTCTCATAAAGCGAGGAGTGCACCAGCCGGGAA gRNA2 SIMARL reverse
P-864 TAGGTCTCCTGGCAGCAGGTGGTTTTAGAGCTAGAA  gRNA3 SIMARL1 forward
P-865 ATGGTCTCAGCCATTGCGTTGTGCACCAGCCGGGAA  gRNAS3 SIMARL reverse
P-866 TAGGTCTCCCTGGGTATATGGGTTTTAGAGCTAGAA  gRNA4 SIMAR1 forward
P-867 ATGGTCTCACCAGCCAAGCAATGCACCAGCCGGGAA gRNA4 SIMARL reverse
P-1248  ATATTCACTGACCACACATC Genotyping SIMAR1
P-1249 GAATCAACATCACTACTCAC Genotyping SIMAR1
P-1250 CTGTTAGAGTGAAGACTACTACC Genotyping SIMAR1
P-1251  GGAACCTCCTGTACAAAAAC Genotyping SIMAR1
P-1436 ATTGGATAATTGCTGGAGGCCCTG gRNA AtMAR1 forward
(H677)
P-1437 AAACCAGGGCCTCCAGCAATTATC gRNA AtMARL1 reverse
(H677)
P-1661  ATTGAGCCTATGAGACTAGGCCTG gRNA At target forward
(H677)
P-1662 AAACCAGGCCTAGTCTCATAGGCT gRNA At target reverse
(H677)
P-1663  ATTGGCCTAAGCATGCGTTTGGAG gRNA At target forward
(H677 and H761)
P-1664  AAACCTCCAAACGCATGCTTAGGC gRNA At target reverse
(H677 and H761)
P-1665 ATTGGCCACTCCTGCTCACCCTGA gRNA AtMAR1 forward

(H677 and H761)
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Supplementary Table 3. Different types of mutations induced by the CRISPR/Cas9-system in
MARL1 and the target gene.

MAR1 Target gene
Type of Number of Percentage of Number of Percentage of
mutation detected alleles all MARl detected alleles  all target gene
mutations mutations
Insertion > 2 bp 2 2.3 0 0
Insertion 1 bp 57 65.5 41 64.1
Deletion 1 bp 11 12.6 20 31.3
Deletion 2-10 bp 11 12.6 3 4.7
Deletion > 10 bp 6 6.9 0 0

Total 87 100 64 100



Supplementary Table 4. Putative orthologs of AtMAR1 with a sequence identity higher than
50% of 56 plant species. Plant species used for phylogenetic analysis are highlighted in grey.

Family Organism MAR1- Locus tag
orth.
Brassicaceae  Arabidopsis thaliana 1 AT5G26820.1
Arabidopsis halleri 1 Araha.25491s000
Arabidopsis lyrata 1 AL6G38700.t1
Brassica oleracea 1 Bol012754
capitata
Boechera stricta 1 Bostr.2128s0093.1
Brassica rapa 1 Brara.B03574.1
Capsella grandiflora 1 Cagra.0418s0004.1
Capsella rubella 1 Carubv10000515m
Eutrema salsugineum 1 Thhalv10003867m
Embryophyte Marchantia polymorpha 1 Mapoly0001s0146.1
Physcomitrella patens 2 Pp3c25_630V3; Pp3c5_21200V3
Sphagnum phallax 1 Sphfalx0092s0074
Tracheophyte Selaginella 1 62145 (gwl.11.772.1)
moellendorffii
Angiosperm  Ananas comosus 1 Aco007359.1
Amborella trichopoda 1 evm_27.model. AmTr_v1.0 scaffold00003.40
Musa acuminata 2 GSMUA_Achr8T06360 001;
GSMUA_Achr3T08330_001
Spirodela polyrhiza 1 Spipo3G0069600
Zostera marina 1 Zosma2g01370.1
Grass Brachypodium 2 Bradi4g04670.2; Bradi1g67620.2
distachyon
Brachypodium stacei 2 Brast1l0G052700.1; Brast02G120800.1
Oryza sativa 2 LOC_0s129¢37530.1; LOC_0s05¢g04120.1
Oropetium thomaeum 2 Oropetium_20150105_21861A,;
Oropetium_20150105_15432A
Panicoideae Panicum hallii 2 Pahal.104577.1; Pahal.C01213.1
Panicum virgatum 4 Pavir.Ca02569.1; Pavir.Ca00756.1; Pavir.Cb00583.1;
Pavir.J15949.1
Setaria italica 2 Seita.3G335000.1; Seita.3G051000.1
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Tp57577_TGAC_v2_mRNA2710



Supplementary Figures
A homozygous editing (+1/+1)

351 354

4200
SBDD:
3000
2400
1800 |
1200”

600”

0 —

B biallelic editing (+1/+2)

351

3600

3000 L
2400+
1800:
1200

600

0 — I —

C heterozygous editing (-1/wt)

351 354 3|57 ) 3{:30 ) 363
4200: ‘ I I I ‘ I
36001+
3000
2400”

1800”
1200
600 |

N - B .

D wild type

351 354 357 360 363

3000+
2500 :
2000 :
1500 i
1000+

500+

0

Supplementary Figure 1. Capillary sequencing chromatograms generated with GeneMapperID
v3.2. The x-axis indicates the size of the amplicons, the y-axis the strength of detected fluorescence.
Green peaks represent JOE-labelled amplicons of wild type plants, blue peaks are 6-FAM-labelled
amplicons from H761-plants. Displayed are examples for a (A) homozygous, (B) biallelic, (C)
heterozygous and (D) wild type mutation pattern. The numbers in the brackets indicate the number
of inserted or deleted nucleotides.
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AcoMar 232 JKH--—-—-—---—--——————————————————
VviMar 223 KH---——-————————— - —————
BraMar 234 [KL-——-——————————————————————————
EsaMar 234 [KL--——-——-——-——-——-—————————————
CgrMar 233 JKL--—-——-————————-———-———————————
BstMar 234 KL---—-——-——-——-——-—————————————
AthMar 234 JKL--———=——————————————— - —————
AlyMar 234 JKL--———-————————— - ——— i — -
CsaMar 232 JKN--—--—-——-————————————————————
FveMar 235 JKL--—--—-——-————————————————————
PpeMar 235 KL-—--—--————————-———-————————————
MesMar 235 KL--———=——————————-———— - ————
TcaMar 236 KL-—--————=——————————————————————
MguMar 236 IKN---——--——--——-———-————————————————
SlyMar 233 fKH-—--—-—————————-———————————————
StuMar 233 fKH-—---—-——————-———-———————————————

Bra3 235 GTE------ EGNPPRRTAML:V/FDRVSKSS
Esa3 235 GSQ------- GNPPCRTGMLECELDRIESESS
Ath3 235 GTE---EGYTGNPPSRTGILVILDRWMSKSS
Aly3 235 GTE---ESSTGNPPCRTGIR: ILNRWVSKSS
Bst3 235 GTE---EGSQGTPPRRIGILE IVDRISDSS
Cgr3 235 RTE---EGSQGPPPCRTGILi IVDRIESNSS
Esaz 236 IFLQ--GTTSEDNIPSRSGIM: ILERISGSS
Braz 231 HTD----—-- ONTRSRSGNMECILERIESDSS
Ath2 235 [FHE---EESYRNTQSRSRILEILERISESS
Aly2 235 [FHE---EESYRKSQSRSGIF: ILERISESS
Bst2 235 IFKGTTEDESYRNTQRGSGILE ILERIFESS
Cgr2 235 IFQGTTEDESYGNTQRRSGILE ILDRIESESS
Acoz2 235 PH----—-—-—- KGSDSAVRHEEIERVSKIP
Mguz 235 SSS-=—=----mmm KGTTHIERFLNLP
Sly2 234 SLH--SDGIGLEQSENLW-REIVGSIESRLPC
Stu2 234 TFH--LDRIGLEQSENLW-R:IVGSIESRLPC
Csa2 222 [IPN----DVDARSAERSWKV<UENWESKVP
Fve2 235 IFLS--KDENDSDFAKESWIT:/IKMVUSRMP
Ppe?2 237 IFLS--HDENDSQPAEESWIK:ITEAVSRIP
Mes2 235 HSQ---NGENSALMERKWRRIETVWISKAP
Mes3 235 IHSQ---NEETSALEDKSWRK X ESEWIESQAP
Mes4 235 IHSQ---NEETSALEDKSWRK X ESEWIESQAP
Tca?2 235 SLS--NNGENSAAAGKNSGSHFIEWV/AKVP
Vvi2 235 PSF---DGGDSALAENSWKREMIEWUWKALS

Vvi3 236 FAD----—-——————-— NSWKREUTIKCUWKVLC
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Supplementary Figure 2. Multiple alignment of AtMAR1 orthologs from 16 plant species. The
alignment was generated with MUSCLE (https://www.ebi.ac.uk) and shaded with BOXSHADE

Phylogenetic analysis was performed using this alignment.
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AATAAACAATGGTGGTTGTCGTTTCTCACGCTCAGCCTTGGTCCGCCTTCCTTACTCTC
AATAA-— ===~ mm TTACTCTC
AATAAACAATGGTGGTTGTCGTTTCTCACGCTCAGCCTTGGTCCGCCTTCCTTACTCTC
AATAAACAATGGTGGTTGTCGTTTCTCACGCTCAG—————— TCCGCCTTCCTTACTCTC
AATAAACAATGGTGGTTGTCGTTTCTCACGCTCAGCCTTGGT———=-—-———————————
AATAAACAATGGTGGTTGTCGTTTCTCACGCTCAGCCTTGGTTCCGCCTTCCTTACTCTC

AATAAACAATGGTGGTTGTCGTTTCTCACGCTCAGCCTTGGTCCGCCTTCCTTACTCTC

CGTCAAGTTCCTCTTACCTCCTCCTCTTCTTTTAGAATACGAACCTTAACTCCTCGCTT
CGTCAAGTTCCTCTTACCTCCTCCTCTTCTTTTAGAATACGAACCTTAACTCCTCGCTT
CGTCAAGTTCCTCTTACCTCCTCCTCTTCTTTTAGAATACGAACCTTAACTCCTCGCTT
CGTCAAGTTCCTCTTACCTCCTCCTCTTCTTTTAGAATACGAACCTTAACTCCTCGCTT
CGTCAAGTTCCTCTTACCTCCTCCTCTTCTTTTAGAATACGAACCTTAACTCCTCGCTT

CGTCAAGTTCCTCTTACCTCCTCCTCTTCTTTTAGAATACGAACCTTAACTCCTCGCTT

TCGATCGTTAACTCCTCGCTTTACCACGCAAAGGTGCGATGCTTTTCCTTGTAAATTGA

TCGATCGTTAACTCCTCGCTTTACCACGCAAAGGTGCGATGCTTTTCCTTGTAAATTGA

TCGATCGTTAACTCCTCGCTTTACCACGACAAAGGTGCGATGCTTTTCCTTGTAAATTGA
————————————————————————————— AAAGGTGCGATGCTTTTCCTTGTAAATTGA
TCGATCGTTAACTCCTCGCTTTACCAC-CAAAGGTGCGATGCTTTTCCTTGTAAATTGA

TCGATCGTTAACTCCTCGCTTTACCAC-CAAAGGTGCGATGCTTTTCCTTGTAAATTGA

CAATGTAAATGAATGAGTTGCTACTGTGTGATCATGATCTTAC
CAATGTAAATGAATGAGTTGCTACTGTGTGATCATGATCTTAC -46 bp
————————————————————————————— GATCATGATCTTAC -86 bp
CAATGTAAATGAATGAGTTGCTACTGTGTGATCATGATCTTAC -6 bp, +1 bp
CAATGTAAATGAATGAGTTGCTACTGTGTGATCATGATCTTAC -112 bp
CAATGTAAATGAATGAGTTGCTACTGTGTGATCATGATCTTAC +1 bp, -1 bp

CAATGTAAATGAATGAGTTGCTACTGTGTGATCATGATCTTAC -1 bp



B H386
WT AGATTTCTGATGTCAAGTGCATTCAAACAGCTTTATATGCTAGTTGCTTGGCTGGGTAT
Lined Al AG-——————————— -
A2 AGATTTCTGATGTCAAGTGCATTCAAACAGCTTTAT-————————————=———=———————
A3 AGATTTCTGATGTCAAGTGCATTCAAACAGCTTTATATGCTAGTTGCTTGGCTGGGTAT
Line5 Al AGATTTCTGATGTCAAGTGCATTCAAACAGCTTTATATGCT-—--—-——————————————
A2 AGATTTCTGATGTCAAGTGCATTCAAACAGCTTTATATGCTAGTTGCTTGGCTGGGTAT
Line6 Al AGATTTCTGATGTCAAGTGCATTCAAACAGCTTTATATGCTAGTTGCTTGGCTGGGTAT
A2 AGATTTCTGATGTCAAGTGCATTCAAACAGCTTTATATGCTAGTTGCTTGGCTGGGTAT
Line7 Al AGATTTCTGATGTCAAGTGCATTCAAACAGCTTTAT-—=—————————————————————
A2 AGATTTCTGATGTCAAGTGCATTCAAACAGCTTTATATGCTAGTTGCTTG-—--—-——-——-

A3 AGATTTCTGATGTCAAGTGCATTCAAACAGCTTTATATGCTAGTTGCTTGGCTGG--AT

WT ATGGTGGAACAACTTTGGAATTTCGCCTCACCTGCTGCCATTGCGTTGATT

Line4d Al ————---mmmmmm e TTGATT -102 bp
A2 ——mmmmmmmm——————————— TTCGCCTCA----CTGCCATTGCGTTGATT -44 bp, -5 bp
A3 —--GGTGGAACAACTTTGGAATTTCGCCTCAC-TGCTGCCATTGCGTTGATT -2 bp, -1 bp
Line5 A1 - ——— GCCATTGCGTTGATT -54 bp
A2 —--GGTGGAACAACTTTGGAATTTCGCCTCACCTGCTGCCATTGCGTTGATT -2 bp
Line6 Al ----—-———-- AACTTTGGAATTTCGCCTCACCTGCTGCCATTGCGTTGATT -10 bp
A2 —--GGTGGAACAACTTTGGAATTTCGCCTCACCTGCTGCCATTGCGTTGATT -2 bp
Line7 A1l --—————---—————--———~ TTCGCCTCACCTGCTGCCATTGCGTTGATT -44 bp
A2 e CTGCCATTGCGTTGATT -43 bp

A3 ATGGTGGAACAACTTTGGAATTTCGCCTCACCTGCTGCCATTGCGTTGATT -2 bp

Supplementary Figure 3. Mutated SIMARL1 alleles detected in regenerated shoots selected on
kanamycin-containing medium. (A) Sequences from shoots transformed with H387. (B) Sequences
from shoots transformed with H386. The PAM sequence is indicated with bold letters and the
gRNA target sites are highlighted in grey.



