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Types Reads # Indel %
NT  CTCCTCTTCAGACAAGGARATAGTTGGTCAAC TATATETCCAGCATETTATGARGCCTITECTTEGTTCCARCTC

CTCCTC AGACAAGGAR--AGTIGGTCAACTATATETGCAGCATCTTATGAAGCCTTTECTTSGTTCCAACTC 2 bp deletion (Qut of frame) 3013 12.15
CTCCTCTTCAGAC] ~AGTTGCTCARC TATATETCCAGCATE T TATGARGCCTI TECTTSGTTCCARCTC 2 bp deletion 1978 7.98
CTCCTCTTCAGACAAG -AGTIGGTCAACTATATETGCAGCATCTIATGAAGCCTTITSCTTECTICCAACTC 4 bp delevion (Qut of frame) 1519 6.13
CTCCTCTICAGACAAG TAGTIGGTCAACTATATETCCAGCATCTIATGAAGCCTITECTTEETICCAACTC 2 bp deletion 1028 4.15
T #4 CTCCTCTTCAGAL AGTTCCTCAACTATATSTGCAGCATGTTATGAAGCCTITECTTGGTTCCAACTC 7 bp delevion (Ous of frame) 687 2.77
L CTCCTCTICAGACAA TIGGTCAACTATATETGCAGCATCTTATGAAGCCTTITECTTECTICCAACTC € bp deletion 433 1.75
CTCCTCTICAGAC AGTICGTCAACTATATCTECAGCATOTTATGAAGCCTTTECTTSGTICCAACLTC 2 bp deletion (Out of frame) 372 1.50
CTCCTCTTCAGACAAGGARA - AGT IGCTCAAC TATATCTGCAGCATOTTATGAAGCCTTTECTTGGTTCCAACTC 1 bp deletion (Out of frame) 362 1.46
CTCCTCTTCASACAAGG --ATAGTTCETCAAC TATATETGCAGCATGTTATGAAGCCTT TGO TTS G TTCCARCTC 2 bp delevion (Out of frame) 345 1.39
CTCCTCTICAGACAA ——-——-ACT IGETCAAC TATATC TGCAGCATETTATGAAGCCTT T TTGGTT CCAACTC € bp delesion 283 1.49
CTCCTCTTCAGACAAGGARATTAGTT GGTCAACTATATG TG CAGCATG TTATGARGCCTTTGCTIGGTTCCAACTC L bp imsertion (Out of frame) 865 3.49
T, #10 CTCCTCTTCAGACAAGG AGTTCCTCAACTATATETGCAGCATGTTATGAAGCCTITECTTEGTTCCAACTC 4 bp delesion {Out of frame) 10879 42.32
L CTCCTCTTCAGACAAGE---TAGTIGGTCAACTATATE TECAGCATETTATGARGCCTT TEC TTE6TTCCAACTC 3 bp deletion (Out of frame) 10777 41.92
CTCCTCTTCACACAAGEAR--ACT IGGTCAACTATATETGCAGCATCTTATGAACCCTITECTTEETTCCAACTC 2 bp deletion (Out of frame) 3370 11.52
AGTTCGTCAACTATATETECAGCATOTTATGAAGCCTTTECTTSGTICCAACLTC 3 bp deletion 1927 6.59
-AGTTGGTCAACTATATETGCAGCATETTATGARGCCTTTECTTGGTTCCAACTC 4 bp deletion (Out of frame) 1754 6.00
To #12 TAGT ICCTCAACTATATETGCAGCATGTTATGAAGCCTITECTTEGTTCCAACTC 2 bp deletion 1080 3.69
~AGTTIGGTCAACTATATOTGCAGCATGTTATGAAGCCTTTECTTE6TTCCAACTC 7 bp deletion (Out of frame) 7% 2.70
CTCCTCTTCAGACAAGGARAT TAGTT GGTCAACTATATG TG CAGCATG TTATGARGCCTTTGCTIGGTTCCAACTC L bp imsertion (Out of frame) 658 2.25
CAGACAAGGAA--AGTIGGTCAACTATATOTGCAGCATETTATGARGCCTITECTTEGTTCCAACTC 2 bp deletion (Out of frame) 1968 6.31
CAGACAAGGA---AGTIGCTCAACTATATCTGCAGCATCTIATGAAGCCTTITECTTCGTICCAACTC 2 bp deletion 1185 3.8
-~ AGTIGGTCAACTATATETGCAGCATOTTATGAAGCCTTTGCTTG G TTCCARCTC 4 bp delecion (Ouc of frame) 883 2.84
T, #13 TAGTIGGTCARCTATATETGCAGCATGTTATGAAGCCTITECTTEGTTCCAACTC 2 bp deletion 405 1.30
o -AGTIGGTCAACTATATETGCAGCATETTATGAAGCCTTTGCTTEGTTCCAACTC 7 bp deletion (Out of frame) 399 1.28
===AGTICCTCAACTATATGTGCAGCATCTTATGAACGCCTITECTTE6TTCCAACTC 2 bp deletion (Out of frame) 270 0.87
CTCCT CTTCAGACAAGG A AT TAGTIGCTCARCTATATGTECAGCATGTTATGAAGCCT TTIECTIGGT TCCAACTC 1 bp insertion (Out of frame) 268 0.86

Figure S1. Inheritability of CRISPR/Cas9-induced mutations in GmIPKI gene-edited
transgenic soybean plants (To) targeted by GmIPKI sgRNA-1. Four sgRNA-1 induced GE
To plants (Table S1) with high mutation ratios are presented. The mutation ratio (indel %) was
calculated by dividing the number of reads containing indels at the target site (reads #) by the
total number of sequencing reads. Protospacer adjacent motif (PAM) sequences (NGQG) are
shown in bold and underlined. Insertions and deletions are represented by the red and green

hyphens, respectively.



sgRNA-4 induced T, plants

Types Reads # Indel %
NT  GGTGACCAGGGAATTCCTTGAGTICCTTGAGRAAGAATGTTTCTGGTCARCGTCCTGCGTGGCGAGTIGAAGCTG

- AGTTGETTEAGARGAATGTITCTGGTCARCGTCCTECET GGG AGT TG ARGCTG 4 bp deletion (Out of frame) 2064 15.30
GGTTGAGARGRATGTITCTGGTCARCGTCCTECATGECGAGTTGRRGCTG € bp deletion 1341 5.99
TCCTTEAGAAGRATETTTCTGETCARCETCCTECETGECEAGTIGARGCTE S bp deletion (Out of frame) 1274 5.45
T, #1 - AGTTGGTTGAGARGRATGTITCTEGTCARCGTCCTGCETGECGAGTTGARGCTG & bp delevion (Ous of frame) 859 6.40
TCCTTEAGAAGRATETITCIGETCAMCGTCCTECETGECEAGTIGARGCTE 2 bp deletion (Out of frame) 514 3.83
GETGACCAGEEAATTCCTTEA A TTGCTTGAGA MG AATGTT TCTGET CARCGTCCTGCETEECGAGTTGAAGCTG 1 bp insertion (Out of frame) 483 3.60
GETGACCAGGSA TCGTTGAGAAGAATGTTTCTEG TCAACGTCCTGCETGECE A TTGARGCTS g bp delesion (Out of frame) 222 1.60
GETGACCAGGGA GGTTGAGRAGRATETTTCTEGTCARCGTCCTGCGTGECGRGTTERARAGCTS € bp deletion 194 1.40
GETGACCAGGGAN TTGAGAAGRAATGTTTCTGETCAM G TCCTECETGECGAGTTEANGCTE 2 bp delesion (Ouc of frame) 153 1.10
T, #5 | seTcaccasssa GGTTGAGAAGARTGTTTCTGGTCAACGTCCTGCGTGGCGRGTTGAAGCTS 4 bp delesion (Out of frame) 123 0.89
LG GGTTGAGAAGAATGTTTCTGGTCAACGTCCTGCGTGECGAGTTGANGCTS ¢ bp delesion 101 0.73
G CCTTGAGAAGAATCTTICTEGTCAACETCCTOCETGECEACTTGAMGCTE 1 bp deletion (Out of frame) 5 0.54
GETGACCAGGEAATTCCTTEA G T IGGTTG AGAAGAATGTI TCIGCT CAACGTCCTGOGTGECGAGTIGARGCTG 1 bp imsertion (Out of fzame) 72 0.52
GETGACCAGGEA--~ -AGTTCCTTEAGAAGRATETTTCTEG TCAACE TCCTGCETGECGAGTTEARGCTS 2 bp deletion (Out of frame) 1051 4.29
GETGACCAGGGAAT - GGTTGAGAAGAATETTTCTEGTCARCETCCTGCETGECGAGTTEARGCTSE € bp deletion 889 3.63
GETGACCAGS CCTTGAGAAGAATGTTTCTEGTCAACETCCTGCGTGECGAGTTEANGCTS ¢ bp delesion 710 2.90
GETGACCAGH! GGTTGAGAAGAATGTTTCTEGTCARCGTCCTGCGTGGCGRGTTEAAGCTS 4 bp deletion (Out of frame) 620 2.53
T, #20 | Teace CGTTGAGAAGAATGTTICTEGTCAACETCCTOCETGECEACTTGAMGCTE 2 bp deletion (Out of frame) 489 2.00
° GETGACCA GGTTGAGAAGAATGTTICTGGTCAACETCCTGCETGECEAGTTGAAGCTE § bp deletion (Out of frame) 436 1.78
GETGACCAGGEA CCTTGAGAAGAATGTTICTE6TCAACETCCTGCGTGECEAGTTGANGCTS 2 bp deletion 425 1.74
1 bp deletion (Out of frame) 33 1.36
1 bp insertion (Out of frame) 223 0.51
S bp deletion (Out of frame) 11161 41.54
---AGTTGOTTGAGRAGAATETTTCTEC TCARCGTCCTOCETGECEACTIGRARGCTE & bp delevion (Out of frame) € 0.02
GETGACCAGGGAATT ~- -~ ACTTGGTTGAGAAGRATGTTICTE 6 TCAACETCCTECETGECGASTTGARGCTE S bp deletion (Out of frame) 5 0.02

T, #21
GETGACCAGGGAATTCCTTE A AGT ICCTTGAGAAGAATGTT TCTGET CAACETCCTGOETGECEAGTTIGAAGCTG 1 bp inserzion (Oue of frame) 10985 41.81
GETGACCAGGGEAATTCCTT6T AGT TGGTTGAGAAGA AT GTT TCTG 6T CARCETCCTGO6TGGCGAGTTGAAGCTS 1 bp imsertion (Out of frame) 6 0.02
GETGACCAGGEAATTCCT TG AT IGGTTG AGAMGAAT G TI TCTGCT CAACGTCCTGOGTGECGAGTTGAAGCTE 1 bp insertion (Out of fzame) 2 0.01

Figure S2. Inheritability of CRISPR/Cas9-induced mutations in GmIPKI gene-edited
transgenic soybean plants (Ty) targeted by GmIPKI sgRNA-4. Four of sgRNA-4 induced
GE To plants (Table S2) with high mutation ratios are shown. The mutation ratio (Indel %) was
calculated by dividing the number of reads containing indels at the target site (Reads #) by the
number of total sequencing reads. The protospacer adjacent motif (PAM) sequences (NGG) are
bold and underlined. Insertions and deletions are represented by red font and green hyphens,

respectively.



Table S1. Indel (insertion and deletion) ratio (%) in Gmipkl sgRNA-1 induced Ty plants

Total reads  Insertions Deletions Indel frequencies (%)

NT 39145 16 696 712 (1.8%)

#2 21134 23 2010 2033 (9.6%)

#3 31317 0 44 44 (0.1%)

#4 24790 1021 15053 16074 (64.8%)

#5 25518 223 4293 4516 (17.7%)

#6 25290 0 2480 2480 (9.8%)

#7 30426 6 495 501 (1.6%)

#10 25709 6 21674 21680 (84.3%)
#12 29256 760 16093 16853 (57.6%)

#13 31124 323 8771 9094 (29.2%)




Table S2. Indel (insertion and deletion) ratio (%) in Gmipkl sgRNA-4 induced Ty plants

Total reads Insertions Deletions Indel frequencies (%)

NT 18391 0 20 20 (0.1%)
#1 13429 620 9162 9782 (72.8%)
#2 27943 3 83 86 (0.3%)
#3 10128 19 289 308 (3.0%)
#5 14213 107 1712 1819 (12.8%)

#20 27268 376 9489 9865 (36.2%)

#21 26867 10974 11190 22164 (82.5%)




Table S3. Sequence analysis of mutations for the GmIPKI gene and its homologs in
Gmipkl sgRNA-4 GE plants (T2). The mismatched nucleotides between GmIPKI
(Glymal4g07880) and the homologous genes (Glyma06g03310 and Glyma04g03240) in
Gmipkl sgRNA-4 GE plants (T2) are marked in red, and the PAM sequences (NGG) are

indicated in bold.

GE plants Glymaldg07880 Patterns GE plants Glymaildg07880 Glyma06g03310 Glymna04g03240
(T1) Indel frequencies (%) (T2) Indel frequencies (%) Indel frequencies (%) Indel frequencies (%)
NT 5(0.0) NT 77 (0.2) 0(0.0) 0(0.0)

#21-2-1 41977 (100.0) 0(0.0) 0(0.0)

. #21-2-2 46488 (99.9) 0(0.0) 0(0.0)

#21-2 18503 (100.0) 5 bp deletion g 49816 (100.0) 0(0.0) 0(0.0)

9124 48124 (99.9) 0(0.0) 0(0.0)

) ) #21-31 49410 (99.7) 0(0.0) 0 (0.0)

#21-3 24306 (100.0) 1 bp insertion #21.32 47478 (99.5) 0(0.0) 0(0.0)

Homologous genes GmIPK1 sgRNA-4 target sequence and its potential target sequences

Glymaldg07880 (GmIPKI) GACCAGGGAATTCCTTGAGTTGG
Glyma06g03310 GCCAAGGGAATTTCTCGAATTGG

Glyma04g03240 GTCAAGGGAATTTCTCGAATTGG




