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Duplication analysis

Figure S1. PCR for CH1 tandem duplication was performed using two combinations of primers
(B + G and B + H). Using leaf DNA from T2 plant #9 from T1 plant #24 as a template yields
bands that suggest a duplication of the targeted segment.
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Figure S2: Continued:




Figure S2. Plants received sgRNAs with targets PDE334-1, PDE334-2 and LEC1-3.
Translocation junctions detected using primers A and C from Figure S2-B. The chromatograms
were aligned using Geneious Alignment. Each chromatogram is from a different primary
transformant. Thus, each chromatogram represents independent events. The 10 alleles
displayed in Figure 8 were generated with the chromatograms. This orientation could possibly

cause increased LEC1 expression.
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Figure S3. Plants received sgRNAs with targets PDE334-1, PDE334-4 and LEC1-3.
Translocation junctions detected using primers A and C from Figure S2-B. The chromatograms
were aligned using Geneious Alignment. Each chromatogram is from a different primary
transformant. Thus, each chromatogram represents an independent event. This orientation

could possibly cause increased LEC1 expression.




DALALUMANAL T GRS IO WAL ARMERTINY AR )
‘x ﬁﬁm] m M ST YA XU RS A R PO AR
A LR (LA Ay )

Eg%zzﬁa%g

gl

i
I
i
i
M
i
UM
i
y
MI
e

Figure S4. Plants recelved ngNAs with targets PDE334 3, PDE334-2 and LEC1-3.
Translocation junctions detected using primers A and C from Figure S2-B. The chromatograms
were aligned using Geneious Alignment. Each chromatogram is from a different primary
transformant. Thus, each chromatogram represents an independent event. This orientation
could possibly cause increased LEC1 expression.
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Figure S5. Plants received sgRNAs with targets PDE334-1, PDE334-4 and Wus1-1.
Translocation junctions detected using primers A and F from Figure S2-B. The chromatograms
were aligned using Geneious Alignment. Each chromatogram is from a different primary
transformant. Thus, each chromatogram represents an independent event. This orientation is

not expected to increase WUS1 expression.



Target LEC1-3
[CCAICTCAACCATCAACCTCTCTT

1.7kb
Target PDE334-1 // Target PDE334-4

CCACTCTGACCCAACTCAAGCTC // CCGCTCCATTGATTTTAATCTGA
Artificial

Target PDE334-1

TGACCCAACTC
1.7 kb ks B e
Tc
TGACCCAACTCAAGCTC //// CCGCTC A)
1.7 kb
Artificial Artificial
Target PDE334-1 J/ Target LEC1-3
[CCACTCTGACCCAACTCAAGCTC // CCGCTCAACCATCAACCTCTCTT
1.7 kb
CCACTCGAGCGG //// GAGCTTGAGTTGGGTCAAACCATCAACCTCTCTT

Segmental Translocation with Fixed Orientation

Figure S6. Example of recutting perfect junctions in attempt to control translocation orientation.
Step #1 excises the segment. Step #2 is putative circularization of the segment, which reforms
the PDE334-1 target sequence, which would be re-cut to form the linear fragment. Step #3 is a
translocation of the linear segment into the original cut LEC1-3 locus. Step #4 forms an
inversion of the inserted segment, and the resulting DNA contains no Cas9 targets. However,
this approach made no detectable difference in translocation orientation or frequency.



X A
_ =

X X

- ] -

Duplication

—| -

Deletion

Cohesin

©

| Close Together

Figure S7. A. Simple translocations between homologs in G1 phase of the cell cycle result in a
duplication and a deletion allele. There is no longer a Wild Type allele. B. The products of a
simple translocation during G2 phase of the cell cycle depends on which chromatids are
involved in the translocation. If a translocation occurs between chromatid #1 and chromatid #2
(sister chromatids), the duplication and deletion will move into separate cell lineages, as
hypothesized to have occured in Line #24 (Figure 4). If a translocation occurs between



chromatid #2 and a deletion in chromatid #3 (non-sister chromatids), the duplication and

deletion alleles can possibly go to the same daughter cell. Translocations between sister
chromatids are hypothesized to occur most frequently due to the close physical proximity
between sister chromatids.



Table S1.

CRISPR-Cas9 targets

Target Target gene, gRNA target + PAM Construct | gRNA Strategy
chromosomal coordinates Backbone
(TAIR10)
BRI At4g39400, Chr4:18326878 TTGGGTCATAACGATATCTCTGG RC9' ProU6-26 + Synthetic
gRNA activation

NG1 Intergenic, Chr2:13228605 GGCGGCGTTCATGGCGTCACCGG | RC9in (ProU6-26 + | One vector
pPLV02 gRNA)*3

NG2 Intergenic, Chr3:16075544 AGGTCTTAAACGAAGATCTACGG

NG3 Intergenic, Chr5:4065824 GATAAGATATAGAAGGTGTAGGG

CH1-1 At1G44446, Chr1:16851141 | TTTTCTTTTAGAGGGGAAGGGGG RC9in (ProU6-26 + | One vector
pEG302v2 | gRNA)*2

CH1-2 At1G44446, Chr1:16848808 | ACGTGTTGGTGCGCGAGAGGTGG

HB21 At2G18550, Chr2:8051138 CTAATGGAGTATAGACATTAGGG RC9 ProU6-26 Synthetic

+(tRNA+gR activation

HB40 At4G36740, Chr4:17315627 | GTGGAAGAACAAAAGGCTCGAGG NA)*3

HB53 At5G66700, Chr5:26634496 | ATCGTTAACCAGATCGATGGAGG

PDE334-1 | At4G32260, Chr4:15576459 | GAGCTTGAGTTGGGTCAGAGTGG RC9in (ProU6-26 + | One vector,
pEG302v2 | gRNA)*3 3 sgRNA

PDE334-2 | At4G32260, Chr4:15574653 | GTAATCTCTTTGGAGACGAATGG per vector

PDE334-3 | At4G32260, Chr4:15576497 | CATGGGAAGAGGATGAGGAAGGG

PDE334-4 | At4G32260, Chr4:15574747 | TCAGATTAAAATCAATGGAGCGG

RABE1B- | At4G20360, Chr4:10990031

1 CCGAAATCGCCATGGGAAGATGG

RABE1B- | At4G20360, Chr4:10988071

2 AGATCAATGGCCGATGGAGAAGG

RABE1B- | At4G20360, Chr4:10988068

3 TCAATGGCCGATGGAGAAGGAGG

WuUS1-1 At2G17950, Chr2:7810727 AATAAGATCAAGACTTAGAGAGG

LEC1-3 At1G21970, Chr1:7729658 AAGAGAGGTTGATGGTTGAGTGG

LEC1-1 At1G21970, Chr1:7724042 TGACGCCGTTAGAAAGCGTACGG RC9in (ProU6-26 + | One vector
pEG302v2 | gRNA)*2

LEC1-2 At1G21970, Chr1:7732513 CCTCAAAGAGTAGTAGGAACAGG

'RC9 = proRPS5A-Cas9




Table S2. Summary of mutation efficiencies in T1 and T2 plants

Target Gene target, Coordinates on Phenotype (T1) Mutation rate by sequencing
TAIR10
Leaf (T1) Germline®
Biallelic Rate Test Control® (T2)
knockout trait
% n % n % n % n
BRI1 At4g39400, Chr4:18326878 Dwarf 412 | 97 ND
NG1 Intergenic, Chr2:13228605 None N/A 991 | 18 | 0.6 1 9209 | 11
NG2 Intergenic, Chr3:16075544 324 | 12 | 0.5 1l 315 | 9
NG3 Intergenic, Chr5:4065824 96.8 | 18 1 iy 1 88.9 | 10
CH1-I At1G44446, Chr1:16851141 Yellow leaf 457 | 35 | 452 | 31 2.0 1 ND
CH1-ll  |At1G44446, Chr1:16848808 55 31 1.6 1
HB21 At2G 18550, Chr2:8051138 Unknown N/A 33 45 0 1 ND
HB40 At4G36740, Chr4:17315627 56 43 0 1
HB53 At5G66700, Chr5:26634496 60 46 0 1

1: T1=primary transformant from flower dip, T2=selfed progeny of T1
2: lllumina Ampliseq from T1 plant
3: Sanger sequencing of amplicon from Cas9-negative T2
4: Wild-type leaf mutation rate in protospacer; i.e. noise.

n = Number of plants. All plants are primary transformants, except the control.
ND = no data

N/A = not applicable




Table S3. Number of germline mutations in T2 plants following targeting of Cas9 to three
intergenic targets.

T1 21 22 26 27 36 38 41 42 43 47 57 | Average
ID# (%)
# Cas9-
Negative 3 1 1 4 1 1 3 3 1 1 3 2.3
T2
Plants

NG1* 6/6 | 22 | 0/2 | 6/6 | 2/2 | 2/2 | 6/6 | 44 | 22 | 212 | 6/6 90.9

NG2* N/A | 0/2 | 0/2 | 3/6 [ 0/2 | NJA | 0/4 | 4/6 | 2/2 | 0/2 | 4/6 31.5

NG3* N/A | 22 | 22 | 8/8 | 2/2 | 0/2 | 6/6 | 4/4 | 2/2 | 2/2 | 4/4 88.9

*Number of mutated alleles out of the total number of alleles tested.



Table S4. Phenotypic and PCR product classes of CH1 CRISPR-Cas9 transgenic Arabidopsis

Number of
T2 family  individuals Phenotype Duplication Deletion

2 4 Wild type - -
3 3 Pale yellow - -
6 6 Pale yellow - +
6 1 Pale yellow - -
9 11 Pale yellow - +
10 1 Pale yellow - -
10 6 Wild type - -
11 1 Wild type +

11 1 Wild type - +
11 5 Wild type - -
12 7 Wild type - -
13 1 Pale yellow + +
13 1 Pale yellow + -
13 1 Pale yellow - -
13 3 Wild type - -
16 2 Pale yellow - -
16 5 Wild type - -
19 2 Pale yellow + +
19 1 Pale yellow - +
19 1 Pale yellow - -
19 3 Wild type - -
20 4 Pale yellow - +
20 2 Wild type + +
20 1 Wild type - +
21 1 Pale yellow - +
21 4 Wild type - +
22 3 Pale yellow + +
22 1 Wild type - +
22 1 Wild type - -
23 2 Wild type + +
23 1 Wild type + -
23 4 Wild type - -
24 6 Pale yellow + -
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Pale yellow
Wild type
Pale yellow
Pale yellow
Wild type
Wild type
Pale yellow
Pale yellow
Pale yellow
Pale yellow
Wild type
Wild type
Wild type
Pale yellow
Wild type
Wild type
Pale yellow
Wild type
Wild type
Wild type
Chimeric
Pale yellow
Wild type
Wild type
Wild type
Wild type
Wild type
Wild type
Wild type
Wild type



Table S5. PCR for translocations between NG1, NG2 and NG3

PCR for Translocation Detection (+ or -)

Monocentric

Dicentric

No Centromere

Primer
S

2F,3R

3F,
2R

2R,5R

3R,
5R

2F,5F

3F,5F

2F,
5R

2F,3

F 3F,5R

5F,2R

5F,3R

2R,
3R

Expect
ed
Band
Size
(bp)

446

53

687

682

227

306

36

211

447

546

541

765

T1
plant

PCR for
cas9 (+
or-)

+

10

12

13

14

17

20

21

22

23

26

27




29

31

32

34

35

36

38

41

42

43

47

48

55

56

57

60

61

62

63

66

67

0/16

o/
16

2/31

0/3
0

1/3
1/30 |0/30 |0

0/30 (0/34 (0/34

0/3
0/30 |0




Table S6. PCR for detection of translocations between HB21, HB40 and HB53 genes, which
were targeted using a polycistronic sgRNA construct.

Translocation Detection

Monocentric

Dicentric

No Centromere

HB21F,
HB4OR

HBAOF, [HB21F,
HB21R |HB53R

Expect
ed
Band
Size

297 101

305

HBA4O0F,
HB53R

HB21F,
HB53F

HB21F,
HB4OF

HBA4O0F,
HB53F

248 168 201

111

HBA4OR, | HB21R,
HB53R | HB53R

344 205

T1

plant #

PCR for
Cas9 (+
or-)

V3-1

+

V3-2

V3-3

V3-4

V3-5

V3-8

V3-9

V3-1

V3-12

V3-13

V3-16

V3-17

V3-18

V3-20







V3-51

V3-52

V3-53




Table S7. List of oligonucleotides

CH1-I_f

attgGGCGGCGTTCATGGCGTCAC

sgRNA building

CH1-I_r

aaacGTGACGCCATGAACGCCGCC

sgRNA building

CH1-II_f

attgAGGTCTTAAACGAAGATCTA

sgRNA building

CH1-lI_r

2aacTAGATCTTCGTTTAAGACCT

sgRNA building

NG1_f

attgGATAAGATATAGAAGGTGTA

sgRNA building

NG1_r

aaacTACACCTTCTATATCTTATC

sgRNA building

NG2_f

attgGTTTCTTTTAGAGGGGAAGG

sgRNA building

NG2_r

aaacCCTTCCCCTCTAAAAGAAAC

sgRNA building

NG3_f

attgGCGTGTTGGTGCGCGAGAGG

sgRNA building

NG3_r

aaacCCTCTCGCGCACCAACACGC

sgRNA building

LECT1-1_f

attgTGACGCCGTTAGAAAGCGTA

sgRNA building

LECT1-1_r

aaacTACGCTTTCTAACGGCGTCA

sgRNA building

LEC1-2_f

attgCCTCAAAGAGTAGTAGGAAC

sgRNA building

LEC1-2_r

aaacGTTCCTACTACTCTTTGAGG

sgRNA building

LEC1-3_f

attgAAGAGAGGTTGATGGTTGAG

sgRNA building

LEC1-3_r

aaacCTCAACCATCAACCTCTCTT

sgRNA building

PDE334-1_f

attgGAGCTTGAGTTGGGTCAGAG

sgRNA building

PDE334-1_r

aaacCTCTGACCCAACTCAAGCTC

sgRNA building

PDE334-2_f

attgGTAATCTCTTTGGAGACGAA

sgRNA building

PDE334-2_r

aaacTTCGTCTCCAAAGAGATTAC

sgRNA building

PDE334-3_f

attgCATGGGAAGAGGATGAGGAA

sgRNA building

PDE334-3_r

2aacTTCCTCATCCTCTTCCCATG

sgRNA building

PDE334-4_f

attgTCAGATTAAAATCAATGGAG

sgRNA building

PDE334-4_r

aaacCTCCATTGATTTTAATCTGA

sgRNA building

RABE1B-1_f

attgCCGAAATCGCCATGGGAAGA

sgRNA building

RABE1B-1_r

aaacTCTTCCCATGGCGATTTCGG

sgRNA building

RABE1B-2_f

attgAGATCAATGGCCGATGGAGA

sgRNA building




RABE1B-2_r 2aacTCTCCATCGGCCATTGATCT sgRNA building
RABE1B-3_f attgTCAATGGCCGATGGAGAAGG sgRNA building
RABE1B-3_r aaacCCTTCTCCATCGGCCATTGA sgRNA building
WUS1-1_f attgAATAAGATCAAGACTTAGAG sgRNA building
WUS1-1_r aaacCTCTAAGTCTTGATCTTATT sgRNA building

RPS5aPro_fwd

TCTAGTTGGAATGGGTTCCATAATCGTGAGTAGATATATTACTC

for gibson making
RPS5a-Cas9

RPS5aPro_rev

cttatccatGGCTGTGGTGAGAGAAAC

for gibson making
RPS5a-Cas9

for gibson making

Cas9HP_fwd ccacagccATGGATAAGAAGTACTCTATCGG RPS5a-Cas9
for gibson making
Cas9HP_rev ccttatggagttgggt t TCAAACCTTCCTCTTCTTC RPS5a-Cas9
Bsal palindrome for
2x_Bsal_f attgGGGTCTTCGAGAAGACCT pEn_Comaira
Bsal palindrome for
2x_Bsal_r aaacAGGTCTTCTCGAAGACCC pEn_Comaira
ggggacaagtttgtacaaaaaageaggettacrrrrrrrerrerrerrcerrea |UO:GRNA cassette with
ueg_1/4_1f TACAG attB1/4 tags
U6:gRNA cassette with
ueg_1/4_1r ggggacaactttgtatagaaaagttgggtgGGTCTAGAAAAAAAGCACCGACTC |attB1/4 tags
ggggacaacttttctatacaaagttgtactrrrrrrerrerrerreerrcarac |U6:gRNA cassette with
uég_4r/3r_1f AG attB4r/3r tags
U6:gRNA cassette with
ué6g_4r/3r_1r ggggacaactttattatacaaagttgtGGTCTAGAAAAAAAGCACCGACTC attB4r/3r tags
ggggacaactttgtataataaagttgtacrrrrrrrerrerrerrcerrcarac |U6G:GRNA cassette with
ueg_3/2_1f AG attB3/2 tags
U6:gRNA cassette with
U6g_3/2_1r ggggaccactttgtacaagaaagctgggt tGGTCTAGAAAAAAAGCACCGACTC attBB/Ztags
RPS5a:Cas9 cassette
RC9_3/2_f ggggacaactttgtataataaagTTGTAAAACGACGGCCAGTGAATTG with attB3/2 tags
RPS5a:Cas9 cassette
RC9_3/2_r ggggaccactttgtacaagaaagctgggt tGCCAAGCTCGGAATTAACCC Mﬂﬂ1attB3/2tags

nos:kan_1/4_1f

ggggacaagtttgtacaaaaaagcaggcttaACGTTATGACCCCCGCCGAT

nos:kanR cassette with
attB1/4 tags

nos.kan_1/4_1r

ggggacaactttgtatagaaaagttgggtgACCGTCACCGACTTGAGCCA

nos:kanR cassette with
attB1/4 tags

Ampliseq NG2_f

acactctttccctacacgacgctcttGATCTTATGTCCGTGTAGATGCAAAC




Ampliseq NG2_r

ctggagttcagacgtgtgctcttccgatctCATAGGCCAAGATCAATAGTCAAC

Ampliseq NG3_f

acactctttccctacacgacgctcttCCGATCTCTATTTCCAACTGCTTCTTCT
AATCG

Ampliseq NG3_r

ctggagttcagacgtgtgctcttccgatctCTAGGATGTAGCAAAACCACACAT
ATC

Ampliseq NG5 _f

acactctttccctacacgacgctcttCCGATCTTTTCAAGGTAAGCAAATGTTG
TGT

Ampliseq NG5 _r

ctggagttcagacgtgtgctcttccgatctAATGATATGAGTGTAAATCGAGAA
c

NG
Translocation
Arm A

CTGCCTTCATATCAAAAGATTCCAC

See Figure 6B

NG
Translocation
Arm B

CCTAGTTCTTCCTATCTAGATA

See Figure 6B

NG
Translocation
Arm C

CTATTTCCAACTGCTTCTTCTAATCG

See Figure 6B

NG
Translocation
Arm D

GAAACGTTCTCCTCATGTATGCTG

See Figure 6B

NG
Translocation
Arm E

TTTCAAGGTAAGCAAATGTTGTGT

See Figure 6B

NG
Translocation
Arm F

CAAGATTCAAGATTCAGTACTATTC

See Figure 6B

LECTA ACAAAGTGACTAAGAACATAG See Figure 4A
LEC1B TGGACAGTTCAGACGCTAATG See Figure 4A
LEC1C TAGATTACCAGAGATGGATTTTGGTAGC See Figure 7B
PDE334 A GCATTGTGTATTTACGTTTGTAGTGG See Figure 7B
Ampliseq

Cfi1-1_f acactctttccctacacgacgctcttccgatctAATACCGCCACGTGTTCAAT

Ampliseq

CH1-1_r ctggagttcagacgtgtgctettccgatctACTAAACCCATATCGCAAAAACGT

An1phseq acactctttccctacacgacgctcttccgatctACCGAATGTCACTAGACTTTG

CH1-2_f cT

Ampliseq

(3H1-2_r ctggagttcagacgtgtgctcttccgatctGCTGGTGAATAAGGAGCTGC

CH1A ATACAATAAATACCATAGCAC See Figure 3A




CH1B TGGACAACCAAACCAGGAAA See Figure 3A
CH1C TCCTTTCACGCCCTGTAACC See Figure 3A
CH1D AGAACTTGAGCTACTAGAGTC See Figure 3A
CH1E TTATGAGACTTCCTCTAACTC See Figure 3A
CH1F AGAAGGCAAAAGCACACAGC See Figure 3A
CH1G ACCAGATTAATAACCTACACTTGTCTG See Figure 3A
CH1H GCTGAAGAAACTTTCGATTGG See Figure 3A
PDE334 B CGTGGTGGAACGTCCATAGATTG See Figure 7
PDE334 C GCATTGTGTATTTACGTTTGTAGTGG See Figure 7
LEC1E CCACATAGCCAATGAGACAAGCC See Figure 7
LEC1F TAGATTACCAGAGATGGATTTTGGTAGC See Figure 7
WUS1 E CCTAAARATCTCTTTACTACCAGCAAG See Figure 7
WUS1 F GATCTGATCGGCTGTTGGTGACC See Figure 7
RABE1B B ATTAAGCTAATTACTAGCAACGATTCG See Figure 7
See Figure 7; alternate
RABE1B Bb AATTGAATCATAACTACAATCGTAGCC to RABE1B B
RABE1B C TTTCTTCTAAAGAGATAACATCAC See Figure 7




Table S8. Knockout frequency for BRI1 in different types of crosses.

Egg\Sperm | gRNA-5 |gRNA-2 | gRNA-7 gRNA-4 | gRNA-8 | gRNA-5 | gRNA-3
Cas9-3 0/15 0/13 0/27 0/15 2/10 0/18 0/11
Cas9-4 12/15 13/24 0/39 7/10 8/9
Cas9-5 0/30 017 0?/10 0/18




