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Figure S1. Distribution of allele frequencies for candidate mutations detected by GATK
HaplotypeCaller algorithm. All candidate mutations with allele frequencies >0.20 (A) and >0.25 (B)

are shown.



Chr4: 940,164 — 940,610 Chrb: 25,70,225 — 25,770,671

Chr4 Chr5

Wild type ccagtttatGCAA---GATAaata ttgaGCAT---GAAGettg

72 bp deletion | 253 bp translocation
GCAA---GATA l

Mutant ccaglhitttatATGTGTGCAT---GAAGATGaata

(20-11-2)
Single base Insertion of unknown
Insertion of G sequences (Total 9 bp)

Figure S2. Structural variation identified in sample 20-11-2. (Upper) Captured screen image of IGV
at two junction points of structural variation identified in sample 20-11-2. Several paired sequence
reads are shown in the same colour, indicating inter-chromosomal connection between chromosomes 4
and 5. Increased depth in 253-bp region in chromosome 5 suggests duplication of this region in the
genome, resulting from translocation from chromosome 5 to 4. (Lower) Sequence alteration confirmed
by Sanger sequencing. Confirmed alteration was identical to that predicted from image of IGV and
sequences of paired reads. The primer sequences used here were 5-CTCATGGGCAGAAAAGTCGT-3
and 5-GCTTGTTTTACTTCGGTTTCG-3".
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Figure S3. Distribution of mutation events that resulted in non-synonymous amino acid changes in protein-coding
genes across chromosomes. Red and blue colour represent homozygous and heterozygous mutations, respectively.
Transposable elements and pseudogenes are not included. Number of affected genes is shown in parenthesis if more

than two genes are affected by a single mutation event.



Seedling 20 Gy

20-11-2
I I I vV
—
—
—1-21
—1-9
—{Comp —
—+1
20-3-1
I I I v
-480 | comp
—
—

Seedling 30 Gy

30-11-2
I II I v
—
—
30-4-1
I I III v
Comp
—
—
-6
— -3
Figure 83. (Continued.)

C—-A

)<

)<

)<

n
(=3
A
I
N

30-2-1

I

30-6-2

T-G
A-C

Comp

II

II

T-C

I

C-T

v

v

I\

)<

)<

)<

)<

-1,441

C-T

[ X

-1,901

—G-T

30-3-4
I II

30-7-1
I I
™\ C-A

—G-A
—]C-A

D

)

o8

I

Comp

I

d

-14

v

I\

Comp

)<

)<

e

Comp
T-G

-141

-6

Comp



Table S1. Summary of mapping results.

Sample Total mapped Mean depth Coverage above

base (Mb) of coverage 10x (%)

Dry seed 125 Gy

125-10-5 4,533 37.9 99.4
125-12-1 3,962 33.2 98.4
125-2-2 3,258 27.3 93.1
125-4-1 4,683 39.2 99.4
125-5-1 4,143 34.7 99.0
125-6-1 4,029 33.7 98.9
Dry seed 175 Gy
175-12-1 3,799 31.8 98.0
175-1-4 4,179 35.0 98.6
175-2-4 3,621 30.3 97.4
175-4-1 3,891 32.6 98.5
175-5-1 4,571 38.3 99.5
175-6-1 4,326 36.2 98.8
Seedling 20 Gy
20-11-2 4,595 38.5 99.5
20-1-2 3,214 26.9 96.7
20-2-3 3,776 31.6 98.6
20-3-1 3,957 33.1 99.0
20-4-4 4,015 33.6 98.1
20-5-3 3,529 29.5 97.7
Seedling 30 Gy
30-11-2 3,396 284 95.9
30-2-1 4,460 37.3 99.4
30-3-4 4,475 37.5 99.5
30-4-1 3,654 30.6 98.1
30-6-2 3,542 29.7 98.0
30-7-1 3,570 29.9 97.3
Mean 3,966 33.2 98.2

SD 443 3.7 1.4




Table S2.

Results of verification of identified mutations.

Sample  Chr Position Type of Detail Zygosity Result Forward and reverse primer Allele
Mutation (5'—>3") Frequency*

125-10-5 1 3,622,144 SBS T—A Hetero True F: AACAGCATAGGGTTGGTTGG 0.55 (12/22)
R: TTTTGCATTCCAGACTGTCG

125-10-5 1 20,029,686 SBS A-T Hetero True F: TGCGAGTAGAATGCACTTGG 0.58 (21/36)
R: AATTGCAGGCCACTGAAGAT

125-10-5 1 23,593,771 SBS T—A Hetero True F: AGGAGCATTCTGCCAAAGAA 0.71 (25/35)
R: CCAGTCGAAGGAAGGATCTG

125-10-5 2 7,178,100 SBS T-G Homo True F: CGACCCAAACTCGTCATACC 1.00 (40/40)
R: GCATTTCCTTATCTAATATTCCTGATG

125-10-5 2 9,957,746 SBS G—A Hetero True F: ACCACACCCACGAAGTTCTC 0.37 (13/35)
R: ACCTTTGGCGATGATGAAAC

125-10-5 2 17,637,661 SBS A-T Homo True F: GGCGTTTTCTCCATCTTCTG 1.00 (19/19)
R: AATGGGCTAAAAGGGACACC

125-10-5 3 6,715,992 SBS C—A Hetero True F: GGAACGAGAGCTTATCTGGGTA 0.32 (9/28)
R: GCGACTTTCTCCCACAAAAC

125-10-5 3 10,132,131 SBS A-T Hetero True F: AAGCAGCTGGACCAAGGTAA 0.55 (16/29)
R: ATTGAGCCGTGGTTGAAGAG

125-10-5 4 10,949,870 SBS C—A Hetero True F: CAAGATTCGTGTCGGACAAA 0.42 (8/19)
R: TGGAATGTTCCATGAATCAAGA

125-10-5 4 11,953,215 SBS A-T Hetero True F: AAAAACGTTGCAAAAACAACA 0.51 (18/35)
R: CGGTTGGTTCGATCAGTTTA

125-10-5 2 13,338,270 -1 A Hetero  True F: CGACTACGAGGGACACTTGC 0.23 (5/22)
R: TTTTCGAGGCTCATTCGTCT

20-11-2 5 556,406 -1 G Hetero True F: AACGTAAGATGGCGTGGTTC 0.59 (23/39)
R: ACAAACCCTAGCCGCCTTAT

20-11-2 5 10,291,632 -1 A Hetero True F: AATGGGGATTCATTGGGTTT 0.39 (9/23)
R: CGATTTTGCCCTCATTCTTC

175-1-4 1 8,176,912 -1 G Hetero True F: TTTGGGAATTTTTGTGTGGA 0.40 (8/20)
R: ATATGCCAACGCCATTCTTC

175-1-4 2 10,388,368 -1 A Homo True F: GGATGAGTTTGCGTGTGTGT 1.00 (28/28)
R: GACGTCGGAAAAAGTTTGGA

175-1-4 5 84,346 -1 A Hetero True F: GGCAAGAATGTGCGTTTGAT 0.44 (12/27)
R: GTCGGATCAATGGTTGGATT

175-1-4 5 7,195,682 -1 T Homo True F: AACCTTTCCCCAATCAAAGG 1.00 (23/23)
R

:AATTCCTTTCTCCCGTCCAC
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0.38 (8/21)

0.40 (14/35)
0.39 (12/31)

0.47 (7/15)
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20-11-2 3 2,999,203 Complex See Table S6 for Hetero True ** F: AGCTCCGTTGACCAAAAAGA 0.34 (10/29)
detail R: TTTCACGTAATATCAAACATCCAA

Candidate mutations with allele frequencies of <0.25, which were excluded from this study, are shown in bold.
* Allele frequencies are not shown for those detected by Pindel and BreakDancer algorithms. Numbers in parentheses represent number of mutant
alleles/number of total alleles at the site.

** Only junction sequences (~5 bp) were confirmed.



Table S3. Predicted structural variations caused by irradiation treatments.

Structural variations identified in dry-seed irradiation.

Sample Deduced structural variation

125-4-1 Intra-chromosomal inversion (chr4, ca. 312 kbp)

125-6-1 Intra-chromosomal inversion (chr2, ca. 521 kbp)

125-6-1 Intra-chromosomal inversion (chr4, ca. 207 kbp)

175-2-4 Intra-chromosomal inversion (chr1, ca. 11 kbp)

175-2-4 Intra-chromosomal inversion (chr3, ca. 382 kbp)

175-5-1 Intra-chromosomal translocation (chr3, ca. 4168 kbp and 179 kbp)
175-4-1 Inter-chromosomal translocation (chr2 and 5) *

175-4-1 Inter-chromosomal translocation (chr3 and 5) *

* Failed to predict overall structure.

Structural variations identified in seedling irradiation.

Sample Deduced structural variation

20-11-2 Inter-chromosomal translocation (chr5 to 4, ca. 253 bp)**
20-1-2  Reciprocal translocation (chr1 and 2)

20-1-2  Inter-chromosomal translocation (chr3 to 4) *

20-1-2  Intra-chromosomal inversion (chr5, ca. 14 kbp)

20-2-3  Intra-chromosomal inversion (chr2) *

20-2-3  Intra-chromosomal inversion (chr5) *

20-4-4  Intra-chromosomal inversion (chr2, ca. 431 kbp with 26-kbp deletion)

30-11-2 Intra-chromosomal translocation (chr1, ca. 1 kbp) and inversion (chr1, ca. 38 kbp)
30-11-2 Intra-chromosomal translocation (chr5, ca. 705 kbp) and inversion (chr5, ca. 573 kbp)
30-2-1  Inter-chromosomal translocation (chr3 to 1, ca. 500 bp)

30-4-1 Intra-chromosomal translocation (chr4, ca. 255 kbp)

* Failed to predict overall structure.

** Details are shown in Supplemental Figure S2.



Table S4. Zygosity of identified mutations.

Dry-seed 125 Gy

Sample 125-10-5 125-12-1 125-2-2 125-4-1 125-5-1 125-6-1 Total
Homo 2 17 9 6 14 15 63 (10.5 + 2.4)
Hetero 18 19 30 24 20 16 127
Total 20 36 39 30 34 31 190 (31.7 £ 2.7)
Hetero / homo ratio 9.0 1.1 3.3 4.0 14 1.1 (3.3 + 1.2)
Dry-seed 175 Gy

Sample 175-1-4 175-12-1 175-2-4 175-4-1 175-5-1 175-6-1 Total
Homo 19 6 8 15 27 8 83 (13.8 +3.3)
Hetero 12 21 39 23 23 27 145
Total 31 27 47 38 50 35 228 (38.0 + 3.7)
Hetero / homo ratio 0.6 3.5 4.9 1.5 0.9 3.4 (2.5 + 0.7)
Seedling 20 Gy

Sample 20-11-2 20-1-2  20-2-3 20-3-1 20-44 20-5-3 Total
Homo 7 8 4 9 4 3 35(5.8+1.0)
Hetero 15 19 17 9 7 30 97
Total 22 27 21 18 11 33 132 (22.0 + 3.1)
Hetero / homo ratio 21 24 4.3 1.0 1.8 10.0 (3.6 £ 1.4)
Seedling 30 Gy

Sample 30-11-2 30-2-1  30-3-4 3041 30-6-2 30-7-1 Total
Homo 5 7 4 3 1 0 20 (3.3+1.1)
Hetero 15 16 8 14 11 33 97
Total 20 23 12 17 12 33 117 (19.5 + 3.2)
Hetero / homo ratio 3.0 2.3 2.0 4.7 11.0 -* (4.6 £ 1.5™)

Structural variations are not included. Numbers in parentheses represent mean * standard error of 6

samples in each group.

* Ratio could not be calculated, because all identified mutations were heterozygous.

** Data from sample 30-7-1 were not included in calculation.



Table S5. Details of insertion and deletion mutations.

Single-base deletions identified in dry-seed irradiation.

Sample Chr Position Type of mutation Sequence
125-12-1 1 297,283 -1 cccaTaaga
125-12-1 1 922,788 -1 tgatAaaat
125-12-1 1 4,915,941 -1 tctcAagtc
125-12-1 1 7,320,957 -1 tttcAagtt
125-12-1 2 11,837,433 -1 gcccAaaaa
125-12-1 3 16,902,286 -1 cagalitttt
125-12-1 3 19,919,338 -1 ctatAlatcg
125-2-2 3 18,875,489 -1 gaagAaaaa
125-2-2 3 23,408,189 -1 aacaTtatc
125-2-2 4 12,094,794 -1 a@@m
125-2-2 4 13,326,642 -1 ataaTtatg
125-22 5 19,338,359 -1 accalCalaaa
125-4-1 3 9,542,017 -1 tttcTtgtt
125-4-1 5 23,187,571 -1 aataTttta
125-5-1 1 22,356,811 -1 ggggAaaaa
125-5-1 1 28,796,972 -1 actaGggag
125-5-1 5 16,600,638 -1 tgatGcectc
125-6-1 2 5,459,889 -1 aaatAaaaa
125-6-1 3 17,202,547 -1 atatCtttt
125-6-1 5 22,930,227 -1 cccaTtttt
125-6-1 5 23,294,994 -1 tgagTittt
125-6-1 5 24,196,261 -1 taccGagcg
175-12-1 2 16,477,858 -1 ttc]Ttcct
175-12-1 3 17,552,485 -1 gtcaTcttc
175-12-1 3 21,676,609 -1 dgatfGatgc
175-12-1 4 4,159,520 -1 tggaGaaag
175-1-4 1 8,176,912 -1 acatGtttt
175-1-44 2 10,388,368 -1 dtaltAlaacy
175-1-4 5 84,346 -1 aaagAaaaa
175-1-4 5 7,195,682 -1 tatcTittg
175-2-4 1 12,931,508 -1 alttalTtalat
175-2-4 2 10,972,839 -1 gataTtttt
175-2-4 2 13,056,328 -1 ctecTittt
175-2-4 3 19,760,337 -1 atgaTgltde
175-2-4 3 22,154,527 -1 gaaaTcaag
175-2-4 5 2,906,800 -1 caccGacgg
175-4-1 1 7,190,092 -1 agttGgtaa
175-4-1 1 11,943,800 -1 atctCccaa
175-4-1 1 21,463,635 -1 ttaaCcaaa
175-4-1 2 14,488,918 -1 ttttCccca
175-4-1 5 3,490,938 -1 caaalittt



175-5-1 1 1,483,693 -1 ccgcTagta
175-5-1 1 1,707,003 -1 atacTittc
175-5-1 1 22,959,254 -1 aactGactt
175-5-1 2 13,089,815 -1 cataGttca
175-5-1 3 11,744,819 -1 gtgcAataa
175-5-1 4 4,876,808 -1 agtcAtttg
175-5-1 4 15,554,563 -1 tgctAaagt
175-6-1 1 8,881,852 -1 aagiGalgda

Deleted bases are shown in bold. Homopolymeric sequences are
underlined. Polynucleotide repeats are boxed. Two of -1 mutations that
are expected to be induced by 2-bp deletion followed by 1-bp insertion

are not included.

Single base deletion identified in seedling irradiation.

Sample Chr Position Type of mutation Sequence
20-11-2 5 556,406 -1 agaaGacga
20-11-2 5 10,291,632 -1 aaatAaaaa
20-2-3 4 2,339,717 -1 tcatAaaca
20-2-3 4 12,199,215 -1 aagaGgctc
20-4-4 3 18,249,789 -1 cagtiCalcalc
20-5-3 2 8,178,652 -1 tggaTactt
20-5-3 4 16,096,073 -1 actaGggct
20-5-3 4 17,044,669 -1 atgaTttic
30-11-2 1 3,488,232 -1 tatcTittt
30-11-2 4 4,974,796 -1 gatcTtatg
30-2-1 5 15,129,107 -1 cgtgAaatg
30-3-4 1 30,318,438 -1 agggTtaaa
30-4-1 1 11,709,531 -1 cttaTtttt
30-4-1 3 11,616,755 -1 ttttCcgac
30-7-1 1 2,312,788 -1 cttgIttta
30-7-1 1 25,449,577 -1 cataGtatt

Deleted bases are shown in bold. Homopolymeric sequences are
underlined. Polynucleotide repeats are boxed. -1 mutations expected to

be induced by 2-bp deletion followed by 1-bp insertion are not included.



Deletions of 22 bp identified in dry-seed irradiation.

Sample Chr Position Type of mutation Sequence Size (bp)

125-10-5 1 25,115,764 Del 22 bp ttcaCTaact 2
125-10-5 3 16,755,265 Del_22 bp gaadTCltdaa -2
125-12-1 2 7,156,412 Del_22 bp taatAAagtt -2
125-12-1 3 21,581,283 Del_>2 bp gtggATtaat -2
125-2-2 2 14,419,918 Del_>2 bp tgagT Ttttt -2
125-2-2 4 10,723,555 Del =2 bp accaGTatgc -2
125-5-1 3 5,294,313 Del_22 bp tcaalACJadat -2
125-6-1 3 17,786,949 Del =2 bp aggaCCaaag -2
175-1-4 5 16,344,361 Del_=2 bp acagAAcaca -2
175-2-4 5 24,286,276 Del 22 bp cagg@ta -2
175-5-1 1 5,166,926 Del_>2 bp agttCClttcd -2
175-5-1 2 395,716 Del_>2 bp atcAGlaglat 2
175-5-1 3 7,522,459 Del_22 bp ttcalATlatct -2
175-5-1 5 13,307,876 Del =2 bp ctgtTCacgc -2
175-6-1 1 4,530,659 Del_=2 bp ctcaGCtaac -2
175-6-1 1 10,940,869 Del_>2 bp gagcGTcatt -2
175-6-1 4 5,470,763 Del 22 bp tccgAAacaa -2
125-10-5 4 15,014,172 Del 22 bp aattAAAaaag -3
125-12-1 4 10,472,631 Del_22 bp gatgCTClctde -3
125-2-2 4 17,312,251 Del_22 bp attfTA/Atdga -3
125-5-1 2 13,824,297 Del_22 bp ggttATGtttt -3
125-5-1 3 4,153,732 Del_>2 bp cttgCTlAltca -3
125-5-1 5 1,091,474 Del_>2 bp actglCTTlctlg -3
125-5-1 5 16,579,478 Del_22 bp gaccAATgtac -3
125-6-1 3 8,041,753 Del =2 bp tattTTGaaaa -3
125-6-1 4 6,696,328 Del_22 bp aatgTAAlalgc -3
175-12-1 3 11,406,835 Del_22 bp agaaTTGcctt -3
175-12-1 5 6,481,553 Del_22 bp gcapATiTiaatg -3
175-1-4 2 2,788,013 Del 22 bp actaAACctac -3
175-1-4 5 16,617,906 Del_22 bp ctggTAAgcat -3
175-2-4 4 4,274,350 Del_22 bp tctalCAT]catc -3
175-4-1 1 22,115,903 Del_22 bp cctalACTladat -3
175-4-1 4 616,130 Del_22 bp atatiGAAJgada -3
175-5-1 4 4,180,450 Del_>2 bp atatGICAlatda -3
175-6-1 1 5,341,405 Del_>2 bp tcaaTGTitgft -3
125-51 5 1,560,738 Del_>2 bp tta{AAGAlaagd -4
175-12-1 5 18,900,692 Del_22 bp agacCAAAaaaa -4
175-1-4 1 20,186,405 Del_>2 bp alccalAAACcalct -4
175-2-4 1 2,878,334 Del_22 bp tataGTTTgatt -4
175-4-1 3 9,031,896 Del_>2 bp ttagTTAT]ttaf -4
175-4-1 4 15,364,201 Del 22 bp gagg@ACca -4
175-5-1 1 17,303,879 Del_>2 bp agagGTA/C[gtala -4
175-5-1 1 27,457,660 Del_>2 bp tgtclCTAAlctad] -4
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125-12-1
125-12-1
125-6-1
125-10-5
125-6-1
175-2-4
175-6-1
175-6-1
125-5-1
175-2-4
175-5-1

= A A A AW, aONDNDN 2 OO 2 ODN OO0 W, AW, 00,2, NDNWODN 200N AW, a0 Bs

18,553,820
9,124,997
14,147,272
16,424,864
6,253,689
26,920,198
25,068,035
11,147,410
25,748,360
12,794,444
13,728,384
7,709,941
18,767,398
15,405,223
26,072,351
6,937,742
15,878,581
16,163,504
25,253,238
9,293,322
28,799,771
25,905,384
15,239,723
4,704,733
24,726,936
11,165,929
9,239,983
18,242,556
13,796,775
12,367,411
18,926,429
5,652,997
10,888,982
26,591,541
824,389
2,546,303
13,026,798
15,422,503
4,623,134
18,497,940
18,637,436
24,901,914
11,886,904
11,770,737
5,668,629

Del =2 bp
Del 22 bp
Del =2 bp
Del_=2 bp
Del 22 bp
Del 22 bp
Del =2 bp
Del =2 bp
Del =2 bp
Del_=2 bp
Del 22 bp
Del 22 bp
Del =2 bp
Del =2 bp
Del =2 bp
Del_=2 bp
Del 22 bp
Del 22 bp
Del =2 bp
Del =2 bp
Del 22 bp
Del_=2 bp
Del 22 bp
Del 22 bp
Del =2 bp
Del =2 bp
Del =2 bp
Del_=2 bp
Del 22 bp
Del 22 bp
Del =2 bp
Del =2 bp
Del =2 bp
Del_=2 bp
Del 22 bp
Del 22 bp
Del =2 bp
Del =2 bp
Del =2 bp
Del_=2 bp
Del 22 bp
Del 22 bp
Del =2 bp
Del =2 bp
Del =2 bp

gagtTTC[Cltda
cgaCAg
atcTC
tttcCGGCTaatt
atgaATTAGgtgc
ttaaGAGATggta
ttcaAATCGactc
ttccTAACAagca
tgacTAATTI(LE
aatcdI TTI Thtfa
atcdACAAAacad]
tact@GAAC@ta
gtga@GTTG@ac
tttg]CTIAAACcttg
taagAGAGGAcaag
gtcaTGCTTCtcta
gaaa@GGAG@at
gaagGCAAACtagg
caccACCGTTaaga
atgcAGGCGALttta
gaaadTGATACCltgalg
tgtaTTTGAATcaat
cctaTAAATACtgaa
tcccTAAGCGAGgttc
ttafTACAGATClada
agcACAAAATClacaal
ttacTCCAAGTGtaga
gcagAATCAGGTtctg
gctaTAA@cca
tggaACTCITT Tttt
attaGATAACATatag
tgctTTGTTTGGacaa
atgtATTGTTAGaaat
tttgGCTCACGAgatg
agacGTCTAAITT it
aatgGCGACa
tag{TTTIGTTTG Gttt
gaaaAAAA...GAATcacg
tgtfTCITA...AACAltdaa
gatgTGAA!...GTAAlgaa|
aatgTTGT|...ACCCltgf
ttaaATIGA...GATGlataa
ctagAGAA|...TGCTlagaa
actcCAAC...T[TCCaltac
tctg/ATC|G...GGAAtda

-12
-12
-12
-12
-12
-13

-13



175-5-1 1 12,144,842 Del_22 bp ttcaAGCT...GTTCtgt -13
175-6-1 4 12,953,725 Del_>2 bp tggcTCAA...ACGTtagc -13
125-12-1 5 3,487,785 Del_>2 bp gaatATAA...CAGGaaga -14
175-5-1 2 16,319,558 Del_22 bp gggtGTAA...ATAAaata -14
175-2-4 4 12,174,699 Del_22 bp acagAGAT...TAAAactc -16
175-5-1 3 1,457,700 Del_>2 bp cttgTCAA...ATGAlcala -16
175-5-1 4 11,621,149 Del_>2 bp aaafTTAC|...AAAAltad -16
125-12-1 5 17,528,084 Del_>2 bp gccgGAGG...GACCtagt 17
125-222 5 20,891,510 Del_>2 bp agtg/ATTT...GTACfct 17
125-5-1 2 12,559,488 Del_>2 bp gagTCAT]...CTAC}caf 17
175-4-1 3 8,187,494 Del_22 bp ataAGITT... AAAAg[ctt 18
175-6-1 1 6,417,811 Del_22 bp caacACTT...CAAGaatt -18
125-10-5 2 6,248,477 Del_22 bp 9gagTTTT...CTCTitgt -22
125-4-1 1 10,335,193 Del_>2 bp gcaalAGAG|...ACAGhagd -23
125-6-1 5 24,360,523 Del_>2 bp tagtAAAG...ACTAaccg -23
175-6-1 4 11,821,711 Del_>2 bp tcgalATGIT...TCGClatgc -24
175-4-1 3 18,753,702 Del_22 bp atcdAGTTI...CAAAfagt -25
125-12-1 2 364,655 Del_22 bp tgaaACCA...AAATatca -26
125-2-2 2 14,816,650 Del_22 bp cagtCAGC...TGACttct -26
125-2-2 4 8,128,297 Del_>2 bp ctcaGTITG...GAAGgtaa -26
175-6-1 2 3,849,780 Del_>2 bp cttgTTAA...CTAAtgac -28
175-4-1 5 20,924,511 Del_22 bp attglGTICC... TTAAfgttc -29
175-1-4 1 8,909,976 Del_22 bp actgTCGG]...AATTicgg -30
125-4-1 5 24,449,837 Del_22 bp atgdGAAT]...AAGTlgaat -32
125-5-1 3 5,002,764 Del_>2 bp tccfTTGG... TGATtdat -32
175-2-4 3 13,531,918 Del_>2 bp gaacCGTA...CTGTicgfl -32
125-2-2 4 9,618,651 Del_>2 bp ataaGAAG...GCTCttac -36
175-1-4 5 26,505,636 Del_>2 bp cagiAGAA...CGGClagg -36
125-5-1 2 14,944,754 Del 22 bp tcccTTTT...TAGCaaac -37
175-12-1 3 4,087,237 Del_22 bp tgtaAGCT...TGTTgaag -37
125-22 5 296,639 Del_22 bp actcCGTT...CAGAgtcg -44
175-2-4 5 2,024,079 Del_>2 bp gcatTCGA...CCAGgatt -45
125-4-1 5 4,935,416 Del_>2 bp aactTAAG...TACAaact -52
175-2-4 1 17,258,954 Del_22 bp ggcaGCGT...AGCAttac -67
125-10-5 4 11,649,411 Del_22 bp CHtCTTT...GTAAttgt -144
175-5-1 3 17,667,864 Del_22 bp ttcaTCTIC...TGATctta -166
125-10-5 1 29,787,264 Del_22 bp atatAGAA...CTACgagc -308
125-5-1 4 4,902,653 Del_22 bp attdACTA...TAGAdgg -1,264
125-12-1 2 19,344,169 Del_>2 bp agatACAG...ACATittt -6,313
125-6-1 2 6,349,896 Del_22 bp tataTTGG...TCCGagag  -245,416
175-4-1 5 15,108,168 Del_22 bp atctTCTC...AAAAacta -281,933

Deleted sequences are shown in bold. Homopolymeric sequences are underlined. Polynucleotide
repeats or microhomologous sequences found in rejoined ends are boxed. Nine mutations

accompanied by an insertion of unknown sequence are not included.



Deletions of 22 bp identified in seedling irradiation.

Sample Chr Position Type of mutation Sequence Size (bp)

20-11-2 4 17,731,957 Del_>2 bp tattAAaaaa -2
3034 5 578,928 Del_>2 bp tcacAAaatt -2
20-2-3 1 28,183,231 Del_>2 bp agaaTCCltcclt -3
20-5-3 1 21,625,965 Del_22 bp ggac/GAAlgadg -3
30-41 3 23,420,715 Del_>2 bp aagaTCTitctt -3
3071 5 16,571,621 Del_>2 bp tactCAAggtg -3
3071 3 6,329,883 Del_>2 bp gatgTTTCtggt -4
2023 5 6,014,221 Del_>2 bp cacaGAAACatat -5
30-4-1 1 10,341,117 Del_>2 bp ggtTATAGltatal -5
20-31 4 3,447,499 Del_>2 bp ctcaTCACTCtaaa -6
3034 3 84,833 Del_>2 bp aacaTAGICTTtadlg -6
30-4-1 1 20,382,260 Del_>2 bp tccaGGACCGccgg -6
30-71 5 8,938,331 Del_>2 bp acgaGAAGGGtttg -6
20-1-2 2 198,917 Del_>2 bp tacfACICACAAChd}a -8
30-11-2 1 6,542,443 Del_>2 bp tatfTATA/AGTCltatd] -8
30-6-2 1 7,378,262 Del_>2 bp cacaTGACTGATtacc -8
3071 3 1,752,879 Del_>2 bp gcatCTTCTCTAatga -8
20-11-2 2 4,042,421 Del_>2 bp ctatAATTGGTCCtgtg -9
20-11-2 3 20,481,257 Del_>2 bp agatCATIACACAALaflt -9
30-4-1 3 19,437,059 Del_>2 bp aaaAAAIACTTTCAfaadlt -10
20-5-3 4 17,382,806 Del_>2 bp aaatATAA...TTGGaaag 12
20-1-2 3 18,528,885 Del_>2 bp aatgTTG|G...TTGClttgh -13
30-71 4 7,410,976 Del_>2 bp taciCCAIT...TTCAccdc -13
30-7-1 3 22,551,700 Del_>2 bp gaagdATGT]...GGTClatgt -14
30-71 2 14,524,698 Del_>2 bp ttcaAGTT...TCATatgt -15
20-1-2 1 12,363,887 Del_>2 bp CtctCATT...TAGGacaa -19
20-112 3 18,920,796 Del_>2 bp cagtCCCT...AGGAgagt -21
20-11-2 5 1,079,961 Del_>2 bp aatdTTAT]...CTAAttaf 24
20-2-3 2 806,206 Del_>2 bp tgggGAAC...CTGAgtta -24
2031 5 18,522,272 Del_>2 bp aattATCT...AAGALttt -24
3071 3 15,523,392 Del_>2 bp tggcTCAG...GAGCtgtt -24
20-1-2 4 18,210,058 Del_>2 bp cacdGGITA...CTGTTggha -26
20-11-2 4 11,260,291 Del_>2 bp gtcalTC|GA...GCCCltdec -27
20-1-2 5 8,612,292 Del_>2 bp aacdAAAC...TATAaal -33
3021 2 1,093,918 Del_>2 bp actdTGTT...ATGTlgltg -33
30-112 4 6,596,785 Del_>2 bp CggtAGAA...CACTgtcc -36
20-4-4 5 8,315,271 Del_=2 bp agggAATG...TGAGaggg -41
20-1-2 3 5,738,697 Del_>2 bp 9agaGCTA...GGAGcHg -45
20-5-3 4 14,028,056 Del_>2 bp ttggGTTG...TTGGaaca -57
2053 5 17,811,077 Del_>2 bp tgatGGGG...CTATtatg 141



20-5-3
20-3-1
30-2-1
20-2-3

3
2
5
1

1,671,663
7,140,512
4,243,291
17,130,087

Del_>2 bp
Del_>2 bp
Del_>2 bp
Del_>2 bp

actglGCTC...CCAAgdat

cttgAACC...GTAGgaga
tccgTCAC...ATAGagag
ttgaGTAC... TAGAagaa

-153
-480
-1,441
-1,901

Deleted sequences are shown in bold. Homopolymeric sequences are underlined. Polynucleotide

repeats or microhomologous sequences found in rejoined ends are boxed. Four mutations

accompanied by an insertion of unknown sequence are not included.

Single base insertions identified in dry-seed irradiation.

Sample Chr Position Type of mutation Sequence Inserted nucleotide
125-12-1 4 15,342,414 +1 tttt*aaaa A
125-22 1 9,148,100 +1 laataaatd] T
125-2-2 1 11,733,176 +1 acct*ggag G
125-2-2 1 23,705,214 +1 gtag*catt T
125-2-2 3 15,023,913 +1 tgga*tttt T
125-2-2 5 23,626,714 +1 attg*aaat A
125-6-1 2 18,374,032 +1 ttca*taac T
125-6-1 5 21,016,447 +1 ttt*aaaa A
175-12-1 4 3,860,342 +1 atta*{ttt T
175-12-1 4 13,973,558 +1 aagc*ttgc T
175-2-4 3 9,305,559 +1 titaltalaa A
175-2-4 3 21,633,156 +1 lcttlcfttat T
175-2-4 4 16,779,820 +1 ctac*aaaa A
175-4-1 1 16,252,297 +1 ttgc*aatt A

Asterisks indicate insertion position. Homopolymeric sequences are underlined. Polynucleotide

repeats are boxed. Two mutations expected to be induced by “3-bp deletion followed by 4-bp

insertion” and “2-bp deletion followed by 3-bp insertion” are not included.

Single base insertions identified in seedling irradiation.

Sample Chr Position Type of mutation Sequence Inserted nucleotide
20-11-2 1 26,986,773 +1 ggga*ttcg T
20-4-4 2 7,204,908 +1 taali*adaa A
30-11-2 1 18,032,053 +1 acag*aaaa A
30-7-1 1 4,861,400 +1 caalciadaa A

Asterisk indicates insertion position. Homopolymeric sequences are underlined. Polynucleotide

repeats are boxed.



Insertions of 22bp identified in dry-seed irradiation.

Sample Chr Position Type of mutation Sequence Inserted nucleotide Size (bp)

125-4-1 1 26,453,736 Ins_22 bp tctg*fatfat +2
125-4-1 4 15,565,948 Ins_>2 bp aaag*afat +2
125-6-1 5 23,475,568 Ins_>2 bp ataa*aglag +2
175-1-4 3 1,064,359 Ins_>2 bp tagc*latlat +2
175-2-4 4 1,640,569 Ins_22 bp gaacHtttt TT +2
175-2-4 4 14,290,505 Ins_22 bp olotHtdltd +2
175-4-1 1 14,482,543 Ins_22 bp agtc*tgaa TT +2
175-6-1 4 12,433,190 Ins_22 bp ggtcigetg +3
125-4-1 1 18,999,155 Ins_>2 bp cott*fttd +4
175-1-4 2 17,134,939 Ins_>2 bp cttg*cgaal ICGAAT +5
175-12-1 2 9,454,654 Ins_>2 bp ttca*faatf IAATTITTCACT +10
175-5-1 2 19,208,090 Ins_22 bp taaa*aatt ATAA...ATGT +17
125-12-1 1 20,607,208 Ins_22 bp cgag*tatt TTTT...CAAA +27

Asterisk indicates insertion position. Homopolymeric sequences are underlined. Polynucleotide repeats or

microhomologous sequences found in rejoined ends are boxed.

Insertions of 22bp identified in seedling irradiation.

Sample Chr Position Type of mutation Sequence Inserted nucleotide Size (bp)

20-1-2 3 23,378,897 Ins_>2 bp ggatitalag TAGcc +5
30-7-1 3 1,954,024 Ins_>2 bp ctettd TTTTTG +5
30-3-4 5 9,561,866 Ins_>2 bp tctgftatd TGTT...TTCA +12
30-11-2 1 8,024,381 Ins_22 bp aaaa‘cgaa CGTA...AATT +47

Asterisk indicates insertion position. Homopolymeric sequences are underlined. Polynucleotide repeats or

microhomologous sequences found in rejoined ends are boxed.



Table S6. Details of complex-type mutations.

Complex-type mutations identified in dry-seed irradiation.

Sample Chr Position Type of mutation Original sequence Altered sequence Summary

125-10-5 2 5,641,286 Complex tattCCattt tattATattt SBSx2

125-12-1 5 1,553,890 Complex gaaaAGtaaa gaaaTTtaaa SBSx2

125-2-2 4 6,671,908 Complex tgggGTcgtg tgggAAcgtg SBSx2

125-2-2 4 11,005,321 Complex tgctGTcaaa tgctAAcaaa SBSx2

125-2-2 5 21,587,693 Complex ttatCTtcat ttatTCtcat SBSx2

125-4-1 2 2,827,384 Complex ttggAGagac ttggGAagac SBSx2

125-5-1 5 20,905,119 Complex ataaGGattt ataaAAattt SBSx2

125-5-1 5 22,060,358 Complex ctaaCCaaaa ctaaAAaaaa SBSx2

175-2-4 3 21,185,003 Complex gaagCCtaga gaagAAtaga SBSx2

175-4-1 4 5,247,540 Complex gcgcGAcgta gcgcATcgta SBSx2

175-5-1 5 4,537,230 Complex atgtACtcta atgtTTtcta SBSx2

175-6-1 1 10,292,187 Complex gagtTTgcca gagtAAgcca SBSx2

175-6-1 4 2,659,973 Complex tttcATataa tttcGAataa SBSx2

175-6-1 5 5,995,045 Complex cgaaAGattc cgaaTTattc SBSx2

125-4-1 5 16,591,716 Complex gctaAtTtcgt gctaTtCtcgt SBSx2 (1 bp gap)
125-6-1 3 15,886,369 Complex attgCaCatat attgAaTatat SBSx2 (1 bp gap)
175-1-4 5 8,145,982 Complex atttTaTtagg atttAaCtagg SBSx2 (1 bp gap)
175-5-1 4 3,276,508 Complex caatGgCtgca caatTgGtgca SBSx2 (1 bp gap)
125-12-1 2 13,864,099 Complex caccAccAccgt caccCccCccgt SBSx2 (2 bp gap)
125-5-1 5 14,691,336 Complex gcaaTaaaGattc gcaaAaaaCattc SBSx2 (3 bp gap)
125-2-2 1 24,907,911 Complex aaatTacggAttta aaatCacggGittta SBSx2 (4 bp gap)
175-4-1 1 5,773,394 Complex cctaGttatttGtttt cctaAttatttAtttt SBSx2 (6 bp gap)
175-1-4 5 16,351,557 Complex caatcgAtgag caatCCAcgTtgag +3 bp, SBS (2 bp gap)
175-6-1 1 24,542,359 Complex ccatGgggcecgTttca ccatgggccgCttca -1 bp, SBS (6 bp gap)
125-5-1 4 10,605,193 Complex taaaAAGGTGAAacTaaaa taaaTTCacCaaaa -8+3 bp, SBS (2 bp gap)
175-6-1 2 12,287,890 Complex catcCActgaTCCTACtttc catcctgaAAtttc -2 bp, -6+2 bp (4 bp gap)



175-12-1
175-6-1
175-6-1

175-6-1

1

3

1

19,191,737
27,974,164
20,597,318

24,542,344

Complex
Complex
Complex

Complex

catgAATTTctgCTTCttct
ccttCTTTTTTTTAAAaaaAatat
gataGGCA...ATCCAAacaaaA
caat

ctttTtgataccTtgaagtgaAgggt

catgGAActgttct
ccttATaaaCatat
gataACacaaaTcaat

ctttCtgatGAaccCtgaagtgaCgggt

-5+3 bp, -4 bp (3 bp gap)
-12+2 bp, SBS (3 bp gap)
-26+2 bp, SBS (5 bp gap)

More than 3 changes

Altered sequences are shown in bold.

Complex-type mutations identified in seedling irradiation.

Sample Chr Position Type of mutation Original sequence Altered sequence Summary

20-2-3 2 10,262,502 Complex gataAAgtat gataGCgtat SBSx2

20-2-3 5 1,099,628 Complex tgacCActta tgacTTctta SBSx2

20-3-1 3 7,693,524 Complex ttctTCctca ttctCTctca SBSx2

20-4-4 5 6,317,860 Complex gtatTTttac gtatAAttac SBSx2

20-5-3 3 8,579,840 Complex aatcTAtttc aatcATtttc SBSx2

30-11-2 4 6,986,614 Complex agttTGaaaa agttAAaaaa SBSx2

30-4-1 2 6,908,771 Complex aagaGCtgac aagaAAtgac SBSx2

30-7-1 3 16,961,207 Complex cagtGGagcc cagtCAagcc SBSx2

20-11-2 1 20,029,121 Complex agaaGCA(tgtt agaaAGTigtt SBSx3

20-5-3 3 2,162,882 Complex atgcTaGgata atgcCaTgata SBSx2 (1 bp gap)
20-1-2 3 14,493,990 Complex aaaaGatCtctt aaaaTatTictt SBSx2 (2 bp gap)
30-3-4 3 3,237,415 Complex ttgaAagGacca ttgaTagTacca SBSx2 (2 bp gap)
20-1-2 3 19,169,271 Complex cagaAgaaGatct cagaTgaaCatct SBSx2 (3 bp gap)
30-4-1 2 5,670,355 Complex acctCcatAtcaa acctTcatGtcaa SBSx2 (3 bp gap)
20-2-3 3 183,269 Complex cttgTtgagaTaaat cttgGtgagaGaaat SBSx2 (5 bp gap)
20-1-2 2 17,239,430 Complex ataaAATTGttaTtaaa ataaTttaACAAAtaaa -5+1 bp, -1+5 bp (3 bp gap)
30-6-2 1 3,859,020 Complex ggctagTctat ggctTTATCCGAAATGagAGctat +12 bp, -1+2 bp (2 bp gap)
30-6-2 1 12,448,959 Complex tctaCgtatcgtg tctaTgtatATGA...CATGcgtg SBS, +97 bp (4 bp gap)
30-6-2 2 17,255,001 Complex aattTAGAtatcAaatc aatttatcGaatc -4 bp, SBS (4 bp gap)
30-11-2 5 11,984,996 Complex gataTTCTCGGATTTTatTgagg gataatGgagg -12 bp, SBS (2 bp gap)



30-2-1
20-5-3

20-11-2

20-11-2

20-1-2
30-7-1

—

2
5

3,997,615
5,369,001

24,023,841

2,999,203

16,832,880
26,821,710

Complex
Complex

Complex

Complex

Complex
Complex

agaaGATG...TGTGctcgtt
atgcTTGagagaaGTTT...TTTgtt

g
ctccTTTTCTGctGaCcactcttgt

atttTCAAAACCCTAAGCtAatT
ttttAaaAAATTTGTATGaaTTta
ga
gggtGagaaAGaaTaaCCTactt
actcTagtAtcaAtgcTTaaga

agaactGGAAAAcgtt
atgcATAAagagaagttg

ctccAGTctAaGcaTTACTctcCGAAATCTG
Gttgt

attttTatAttttCaaaaCGtaga

gggtagaaGCaaGaaactt
actcCagtTtTTTCcaGtGgcaaga

-36 bp, +6 bp (2 bp gap)
-3+4 bp, -24 bp (6 bp gap)

More than 3 changes

More than 3 changes

More than 3 changes
More than 3 changes

Altered sequences are shown in bold.



Table S7. Number of mutation events that resulted in non-synonymous amino acid changes

in protein coding genes.

Dry-seed 125 Gy

Sample 125-10-5 125-12-1 125-2-2 125-4-1 125-5-1 125-6-1 Total
Homo 0 1 4 0 4 2 11 (1.8 £0.7)
Hetero 7 6 10 5 8 2 38
Total 7 7 14 5 12 4 49 6.3 £ 1.1)
Dry-seed 175 Gy

Sample  175-1-4 175-12-1 175-2-4 175-4-1 175-5-1 175-6-1 Total
Homo 4 1 1 5 7 2 20 (3.3 +1.0)
Hetero 2 2 10 6 6 13 39
Total 6 3 11 11 13 15 59 (6.5 + 1.8)
Seedling 20 Gy

Sample  20-11-2 20-1-2  20-2-3 20-3-1 20-4-4 20-5-3 Total
Homo 2 1 0 3 1 0 7(1.2+05)
Hetero 3 6 4 0 0 14 27
Total 5 7 4 3 1 14 34 (45 + 2.1)
Seedling 30 Gy

Sample  30-11-2 30-2-1  30-3-4 304-1 30-6-2 30-7-1 Total
Homo 0 1 1 1 0 0 3(0.5+0.2)
Hetero 0 4 2 3 1 7 17
Total 0 5 3 4 1 7 20 (2.8 £ 1.0)

Transposable elements, pseudogenes, and structural variations are not included.
Numbers in parentheses represent mean =+ standard error of 6 samples in each group.
* Ratio could not be calculated, because all identified mutations were heterozygous.

** Data from sample 30-7-1 were not included in calculation.



