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Supplemental Figures
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Supplemental Figure 1. SNV, indel, and total mutation rates in each sample. 
The mutation rate in this figure indicates the number of mutations per site per year. Data are the mean ± SEM. **, P < 0.01; NS, not significant; Student’s t-test.
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Supplemental Figure 2. Neighbor-dependent mutation frequencies at AT and GC bases estimated in regenerated woodland strawberry plants. 
[bookmark: _Hlk155896561](A) Mutation frequencies of n(A|C)t, n(A|C)c, n(A|C)a and n(A|C)g in each sample. (B) Mutation frequencies of nAt and nCt in each sample. Data are the mean ± SEM. *, P < 0.05; ***, P < 0.001; NS, not significant; Student’s t-test.
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Supplemental Figure 3. Mutation frequencies of different SNV types in regenerated woodland strawberry plants. 
(A) Mutation frequencies of different SNV types in the coding regions based on amino acid change in each sample. (B) Mutation frequencies of neutral and deleterious SNVs of the nonsynonymous type in each sample. Data are the mean ± SEM.
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Supplemental Figure 4. Average methylation levels at the CG, CHG, and CHH contexts for the protein-coding genes in the regenerated woodland strawberry plants. 
The original plants (CK1-3) were used as controls. The flanking regions from 2-kb upstream of the transcription start site (TSS) to 2-kb downstream of the transcription termination site (TTS) were included.

[image: ]
Supplemental Figure 5. Average methylation levels at the CG, CHG, and CHH contexts for the transposons in the regenerated woodland strawberry plants. 
The original plants (CK1-3) were used as controls. The flanking regions from 2-kb upstream of the start site to 2-kb downstream of the end site were included.
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Supplemental Figure 6. Functional enrichment of genes with hypoCG-DMRs shared by HL and CA samples. 
(A) GO enrichment of genes with hypoCG-DMRs shared by HL samples. (B) KEGG enrichment of genes with hypoCG-DMRs shared by HL samples. (C) GO enrichment of genes with hypoCG-DMRs shared by CA samples. (D) KEGG enrichment of genes with hypoCG-DMRs shared by CA samples.
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[bookmark: _Hlk149075851]Supplemental Figure 7. IGV (Integrated Genome Viewer) view of a retained hypoCG-DMR region in the next generation. This region is located on Chromosome 1. The column height indicates the relative methylation levels at individual cytosine positions.
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Supplemental Figure 8. Genome size estimates of ‘Beni hoppe’ by kmer (21-mer) analysis.
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Supplemental Figure 9. Whole-genome Hi-C heatmap of the FaBen, hap1 and hap2 genomes. 
The heatmap shows genome-wide all-by-all interactions under a resolution of 1 Mb.
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Supplemental Figure 10. Collinearity analysis of the ‘Beni hoppe’ and ‘Royal Royce’ genomes. 
(A) Macrosyntenic comparison of the FaBen and ‘Royal Royce’ genomes. (B) Macrosyntenic comparison of the hap1 and ‘Royal Royce’ genomes. (C) Macrosyntenic comparison of the hap2 and ‘Royal Royce’ genomes.
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[bookmark: _Hlk156422429]Supplemental Figure 11. Genomic features of the hap1 and hap2 assembly of the ‘Beni hoppe’ genome. All statistics were computed for windows of 100 kb.
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[bookmark: _Hlk149077680]Supplemental Figure 12. Length of structural variations in the same chromosome pair between hap1 and hap2. DUP: duplicated region. INV: inverted region. INVDP: inverted duplicated region. INVTR: inverted translocated region. TRANS: translocated region.
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Supplemental Figure 13. Mutation frequencies of transitions and transversions among the 12 ‘Beni hoppe’ individuals. 
(A) Mutation frequencies of all transitions among the 12 ‘Beni hoppe’ individuals. (B) Mutation frequencies of all transversions among the 12 ‘Beni hoppe’ individuals. (C) Transition/transversion ratios (Ts/Tv) among the 12 ‘Beni hoppe’ individuals. Data are the mean ± SEM. Different letters indicate significant difference at P < 0.05 using Tukey’s test.
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Supplemental Figure 14. Mutation frequencies of different SNV types in the protein-coding regions among the 12 ‘Beni hoppe’ individuals. 
Data are the mean ± SEM.
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Supplemental Figure 15. Mutation frequencies of insertions and deletions among the 12 ‘Beni hoppe’ individuals. Data are the mean ± SEM. ***, P < 0.001; Student’s t-test.


Supplemental Tables
Supplemental Table 1 Summary of read statistics for all samples.
Supplemental Table 2 Number of mutation sites identified in the regenerated woodland strawberry plants and 12 ‘Beni hoppe’ individuals.
Supplemental Table 3 Validation of identified SNVs and indels by Sanger sequencing.
Supplemental Table 4 Summary of read statistics for all Whole-Genome Bisulfite Sequencing (WGBS) samples.
Supplemental Table 5 Average methylation levels at the CG, CHG and CHH contexts in the regenerated woodland strawberry plants.
Supplemental Table 6 Number of the CG-DMR, CHG-DMR and CHH-DMR regions in the regenerated woodland strawberry plants.
Supplemental Table 7 Summary of sequencing data used for ‘Beni hoppe’ genome assembly.
Supplemental Table 8 Genome size and heterozygosity (H) estimation by k-mer analysis.
Supplemental Table 9 Summary of the FaBen, hap1 and hap2 genome assemblies.
Supplemental Table 10 Predicted telomeres in the FaBen, hap1 and hap2 genome assemblies.
Supplemental Table 11 Predicted centromeres in the FaBen, hap1 and hap2 genome assemblies.
Supplemental Table 12 Genome quality assessed by the LAI index.
Supplemental Table 13 Transposons and repeats in the FaBen, hap1 and hap2 genome assemblies.
Supplemental Table 14 Statistics of the protein-coding gene models in the FaBen, hap1 and hap2 genome assemblies.
Supplemental Table 15 Summary of RNA-Seq datasets used for genome annotation.


Supplemental Data
Supplemental Data 1 Information about the different mutation types in all samples.
Supplemental Data 2 Information about the mutation sites in regenerated woodland strawberry plants.
Supplemental Data 3 Information about the mutation sites among the 12 ‘Beni hoppe’ individuals.
Supplemental Data 4 The list of DMRs at the CG contexts in the regenerated woodland strawberry plants.
Supplemental Data 5 The list of DMRs at the CHG contexts in the regenerated woodland strawberry plants.
Supplemental Data 6 The list of DMRs at the CHH contexts in the regenerated woodland strawberry plants.


10

image1.jpg
%

Total

° NS

1

() B e

LS

LL HL CA

HS

TASHOT NS
— g p—

(1eak aad d1s aad)
(5-01x) el uoBINIA

oy -
" &)
)
Z sﬁﬁH
T | Z
o -
2 E i=
)
et
sﬁ e
V4
L w
— 5
i A~ o
(1eaf xad 918 aad)
(,-01x) dyex woneIN
- EE
ﬁ ©
: ' E
> | |F Hﬁ
Z|: L =
i T-S
sﬁ ==
4 w
L . T-L

TA SO F QS
—
(1eaf aad dys aad)

(,-0Ix) de1 UOHEINIA




image2.jpg
p
S
e
X
N’
>
o
=
)
=
=n
)
&
=
S
o
N
=
~—
=

[\®)
=]

[y
N

[a—y
e

5

=

LS

HS LL HL CA

Cn@A[O)t
PnA[C)c
Pn(A[C)a
BinA[C)g

Mutation frequency (x107) W

ok
SN A

SN A N

LS

HS LL HL CA

[InAt
PnCt




image3.jpg
Mutation frequency (x107) >
(\®)

mous ous ain 0SS
onsyno™y s(;inO“‘J O™ tope™ sroph
n

Mutation frequency (x107) 0

i
=

-
N

e
=

=

neutral deleterious
Types of amino acid mutations

mcA




image4.jpg
[ — N — R — 2 — L T — T —— B — )
o w < en [\ - \O w =4 A Q S

(%) 1949 uopBAYIoW (%) [9AS] UOnE[AYPoW

SH

:
S © o © o o 9 o o o o o
o w < ) (9} - \O wn < I~ Q S

(%) 19A9] uoneAyPIW () [9AJ] UonB[AYPIW

"TH

S © o o o o
o T e -

(%) 19AJ] uoneAyjow

VO

TSS TTS 2K -2K TSS TTS 2K -2K TSS TTS 2K (bp)

22K




image5.jpg
-

=]

(%,) [9A9] uone YW (/) [9A3] UOHB[AYIOW

SH

p4
pS
poé

— HL _re

i
o=
||

—— HL re

(%,) 19A9] uoneAyIdW  (9,) [9AJ] UOIIB[AY)ouT

"TH

pl
p2
p3

— CK3

— CA_re
— CA_re
— CA_re

VO

start end 2K -2K  start end 2K (bp)

2K -2K

(%) 19A3] uoneIAylow




image6.jpg
A hypoCG-DMR-genes (Shared among all HL)) B hypoCG-DMR-genes (Shared among all HL.)

GO function enrichment KEGG function enrichment
. pvalue pvalue
transferase activity Protein kinases 0.04
transporter activity z 009 0.03
e 0.02 Plant—pathogen interaction 0.02
kinase activity 0.01 .
5 0.01
response to chemical Enzymes with EC numbers
transport Plant hormone signal transduction
cell communication o)
- Glutathione metabolism
response to endogenous stimulus
signal transduction Glyoxylate and dicarboxylate metabolism
lipid metabolic process 0 0.02 0.04 0.06 0.08
plasma membrane ®) Gene ratio
vacuole ®!
0 0.1 02 03 04
Gene ratio
C hypoCG-DMR-genes (Shared among all CA) D hypoCG-DMR-genes (Shared among all CA)
GO function enrichment KEGG function enrichment
transferase activity pvalue . pvalue
transcription regulator activity 0.04 DNA repair and recombination proteins 0.04
DNA-binding transcription factor activity z 0.03 ) ) 0.03
) .. 0.02 Plant hormone signal transduction 0.02
kinase activity s 0.01 0'01

signaling receptor activity

MAPK signaling pathway — plant
lipid binding

signaling receptor binding Glycolysis / Gluconeogenesis

response to chemical

response to stress Pyruvate metabolism

cell communication

o i 1 li
response to abiotic stimulus Glyoxylate and dicarboxylate metabolism

cellular protein modification process Fructose and mannose metabolism

dd

response to endogenous stimulus

signal transduction Butanoate metabolism

response to external stimulus
0 0.02 0.04 0.06 0.08

Gene ratio

response to biotic stimulus
carbohydrate metabolic process

plasma membrane

90

cytosol

0 0.1 0.2 . 03
Gene ratio




image7.jpg
Chr 1: 24,000 - 29,000
ck2 Qinder B W i

HL_repS (hypoCGDMR) . |ll,.. .
HL repS Rlreplf &= 0
Retained| HL_rep5 R1rep2 . |lll .

HL rep5 Rivepsfi i 1l




image8.jpeg
GenomeScope Profile
len:725,880,137bp uniq:30.4% het:1.29% kcov:40 err:0.241% dup:1.19% k:21

kmer-peaks

~~ unique sequence

= full model
—— errors

——— observed

90+39 90+3¥ 90+3¢

Aouanbai4

200

150

100

50

Coverage




image9.jpg
FaBen

0MB 200MB 400MB 600MB  750MB

hapl

0MB 200MB 400MB 600MB 750MB

hap2

400MB 200MB

600MB

750MB

400MB 200MB

600MB

750MB

0MB 200MB 400MB 600MB 750MB

400MB 200MB

600MB

750MB





image10.jpeg
A A-subgenome B-subgenome C-subgenome D-subgenome
Chr7A+ / Mean Percent Identity Chr7B+ / Mean g’sef)cent Identity Chr7C Meangf;egcent Identity Chr7D Mean Percent Identity
ChrlA- I98-0 Chr1BA I ' Chr1C l ' Chr4dD4 ' l
97.5 97.0 98.0 N ) 98.0
S Chr5A+ ugm = Chr2B~+ 7 u oo = Chr4C \ J97.0 S Chr5Dy ) 97.0
) I . _
M Chr4A 96.5 2 ChrsB+ / AR Chr5C " 8 ChrlD , u%-o
=~ a4 ~ 1 / ) %5 ~ '
Chr2A+ " Chr4B = Chr2C Chr2D /
Chr3A Chr3B- Chr3C Chr3D /
Chr6A- Chr6B- Chr6C Chr6D
V4
ECETED SoIERTE ERR R SRR
5555558 5555558 5555558 s58E558
FaRR1 FaRR1 FaRR1 FaRR1
B A-subgenome B-subgenome C-subgenome D-subgenome
Chr7A+ Mean Percent Identity Chr7B | Mean Percent Identity Chr7C+ Mean Percent Identity Chr7D Mean Percent Identity
98.4 ) |/ ;
ChrlA{ . . Sl ChrlB smmmail . ChrlC+ e Chr4D{ = =~ : n
98.0 . 080 98.0
Chr5A+ 97:6 Chr2B Chr4CH 97.0 Chr5D 97.0
— 972 — / 960 — S I I . L‘J%.o = u
% Chr4 A+ 96.8 % Chr5B % ChrsCH4 - - . . - % Chr1D 00
= = w | <] .| = =
Chr2A+ Chr4B Chr2C / Chr2D
Chr3A- _ _ Chr3B . chiic{ Chr3D
Chr6A- Chr6B Chr6CH / Chr6D
/
T T <I <l T T <‘C T T T T T T T T T T T T T T
L fEagace TI93EeR
< S = = oo = £ =B =
CO0OT0U000 S000000 S5653888
FaRR1 FaRR1 FaRR1
C A-subgenome B-subgenome C-subgenome
Chr7A / Mean Percent Identity Chr7B Mean Percent Identity Chr7C Mean Percent Identity Chr7D Mean Percent Identity
98.5 / I
N .. ) 97.5 A I . 98.0
ChrlA B = . I98~0 ChrlB y 197,() ChrlC Chr4D 98.0
975 / 96.5 910 . , . 970
Chr35A i . Chr2B y i%.o ChrdC H 96.0 Chr5D . | :
o 96.5 ~ / 952 ~ o | . i~ | 96.0
& ChrdA S ChrsB & ChrsC 2. Chr1D
= S -1 / - g =
Chr2A Chr4B - Chr2C Chr2D
Chr3A Ch3B{ Chr3C Chr3D /
Chro6A Chr6B Chr6C Chr6D
R ﬂ/ ) /
<I <l <I <I <I <l <I T T T T T T T T T T T T T T T T T T T T T
EZfziis EEREE: 1145 EEEEEE
SSSS83T £5555588 5585588 5555558
FaRR1 FaRR1 FaRR1 FaRR1




image11.jpg




image12.jpg
Bour

15

BNV

B INnvDP
Il INVIR
[ TRANS
I Indel (>50bp)

(=] w,
—
(dq,01x) yP3uay

daLmp
astyp
asup
aryp
asup
ap
armup
LD
914D
251D
02010
€D
2D
1Y)
HIZLO)
49140
qas14)
ay1iD
HERL O
HALO)
HIELO)
A/l
VoD
vsiy)
42110
veu)
yvauu)
Vi)
=




image13.jpg
9]

Transversion

Transition

=3
=

D
w

Ts/Tv ratio

k.

Mutation frequency (x10°) >

c [N

Mutation frequency (x10°) W
¥

et

WO o
p-sY S““ B g C- S\‘“%% s\‘“%e

‘“ 0 o 0‘“
Ge“s““%eﬁs“\,%eﬁs“\,%&\ .ée(\“ Ge“s\‘“ oo “%e“s““%e‘\ Wp\ Geno

B- _s\ C- %e“




image14.jpg
Mutation frequency (x107)

0
m)“sy“o“Y

mn S
stmY‘“o“ stope*” gropl©®

[ ]Genome

A genome
B _genome
I C genome
[ ]D _genome




image15.jpg
Mutation frequency (x107)

(-
=

—

S N

S NN A N

Ge°

“\e
A

g™

» oo

. Insertion
. Deletion




