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Figure S1 K-mer based genome size estimates. K = 17, 21, 31, 51 and 71 count
histograms of Illumina paired-end sequence data for tetraploid Trapa natans. These
plots were used to estimate genome size (total k-mer number)/(peak depth). K= 17: a
total 0'50,029,871,544 17-mers were detected with a peak depth of 54 and an estimated
genome size of 926.48 Mb; K = 21: a total of 51,476,584,112 21-mers were detected
with a peak depth of 52 and an estimated genome size of 989.93 Mb; K = 31: a total of
50,607,610,875 31-mers were detected with a peak depth of 47 and an estimated
genome size of 1076.76 Mb; K = 51: a total of 43,270,633,852 51-mers were detected
with a peak depth of 38 and an estimated genome size of 1138.70 Mb; K = 71: a total
of 34,807,248,461 71-mers were detected with a peak depth of 30 and an estimated
genome size of 1160.24 Mb.
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Figure S2 Genome-wide analysis of chromatin interactions in the tetraploid 7rapa
natans genome based on Hi-C data.
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Figure S3 Phylogenetic relationships of diploid Trapa natans (2x, AA) from the PYY
region inferred from maximum likelihood (ML) analysis based on SNP data.



CV error

Figure S4 Plot of ADMIXTURE cross-validation error across values of K.
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Figure S5 LD decay determined by correlation of allele frequencies (%) against
distance (kb) in six Trapa populations. Note that the A and B subgenomes of tetraploid
T. natans individuals were treated separately (4x, AA vs. BB). PYY, Pearl-Yangtze-
Yellow River region; HLR, Heilongjiang River region.
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Figure S6 LD decay distances in cultivars of 7rapa natans for each of the 24
chromosomes.



Observed Model

-0.95

- 111

- -1.26

- -1.41

- -1.56

the cultivar 'Wuling' (2x, AA)
the cultivar 'Wuling' (2x, AA)

-1.72

-1.87

-2.02

wild-PYY T. natans (2x, AA) log1o wild-PYY T. natans (2x, AA)

Residual Marginal SFS

0.6
© - T|-o—wild-PYY T. natans (2x, AA)
0.49 —o—wild-PYY T. natans (2x, AA)-fitted
—a— the cultivar 'Wuling' (2x, AA)
|4 the cultivar 'Wuling' (2x, AA)-fitted

1.0

0.37

0.8

0.25

0.01

Freq
~

0.4

-0.12

2

-0.24

the cultivar 'Wuling' (2x, AA)
3

0.2

1

-0.36

-0.48

0.0

wild-PYY T. natans (2x, AA) Number of alleles

Figure S7 The goodness-of-fit of the best scenario summarized by the observed 2D-
SFS, modeled 2D-SFS, residuals between the model and the data, and marginal SFS.
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Figure S7 (continued)



Observed
-0.6
©
-0.81

© 9 -1.03

- 124

- -1.45

- -1.66

- -1.88

the other cultivars (2x, AA)

- -2.09

T T T T T -2.52

the cultivar 'Wuling' (2x, AA) logo

Residual

0.44
0.36

0.27

0.18

0.09

-0.08

the other cultivars (2x, AA)

-0.17

-0.26

-0.35

044
0 1 2 3 4 5 6

the cultivar 'Wuling' (2x, AA)

Figure S7 (continued)

the other cultivars (2x, AA)

Freq

1.0

0.8

0.6

0.4

0.2

0.0

Model

the cultivar 'Wuling' (2x, AA)

Marginal SFS

|—©—the cultivar 'Wuling' (2x, AA)

_{—4-the other cultivars (2x, AA)-fitted

—e—the cultivar 'Wuling' (2x, AA)-fitted
—4-the other cultivars (2x, AA)

Number of alleles



Observed Model

-0.8
[ o
g -0.99 g
é © -1.19 é
g g
8 8
T -1.38 [
2 - 2
[N [N
o -1.88 o
g - 2
£ 477 8
2 2
P ped
S 197 S
£ £
e - 216 ¢
2 g
> 236 3
? ?
< ° <
T T T T T -2.55 T T
0 2 4 6 8 0 2 4 6 8
wild-PYY T. natans (2x, AA) log1o wild-PYY T. natans (2x, AA)
Residual Marginal SFS
1.16 °
o o - ~ T|-o-wild-PYY T. natans (2x, AA)
aQ 0.95 —o-wild-PYY T. natans (2x, AA)-fitted
% —4- A subgenomes of tetraploid 7. natans (4x, AABB)
X v o 0.71 g _|—4- A subgenomes of tetraploid 7. natans (4x, AABB)-fitted
@
s 0.48
T ¢ o
<
= 0.25 g -
=
S oo 001 8
% w
3 022 =
B N
] -0.46
2 - -0.69 S
2
F -0.92
< °- g

T T T T -1.16 T T T T T

0 2 4 6 8

wild-PYY T. natans (2x, AA)

Figure S7 (continued)

Number of alleles

Observed Model
-0.7
a © a ©
g 095 g
g w a2z ¥
g 8
g, -1.44 -
[N [N
o <169 o
% ™ %_ ™
g 194 €
2 2
P Pl
S 219 S
£ £
e - 243 S <
2 g
> -268 3
? ?
< ° < °
T T T 2,93 T T T
0 2 4 6 8 0 2 4 6 8
the cultivar 'Wuling' (2x, AA) log1o the cultivar 'Wuling' (2x, AA)
Residual Marginal SFS
1.39 °

o o — ~ T]-o-the cultivar 'Wuling' (2x, AA)
aQ 113 —o—the cultivar 'Wuling' (2x, AA)-fitted
% —4- A subgenomes of tetraploid 7. natans (4x, AABB)
X v o 0.85 g _|—4- A subgenomes of tetraploid T. natans (4x, AABB)-fitted
@
s 0.57
T ¢ o
<
= 0.29 g -
=
S oo 001 8
@ w
3 027 S 4
B N
é -0.55
2 - 0.83 S
2
F -1.11
< °- g

T T T T T -1.39 T T T T T

0 2 4 6 8 0 2 4 6 8

the cultivar 'Wuling' (2x, AA) Number of alleles

Figure S7 (continued)

10



Observed Model

-0.81

-1.03

-1.24

-1.46

-1.67

-1.89

-2.32

-2.53

A subgenomes of tetraploid 7. natans (4x, AABB)
0 1 2 3 4 5 6
N
A subgenomes of tetraploid T. natans (4x, AABB)
0 1 2 3 4 5 6

T T T 275 T T T
0 2 4 6 8 0 2 4 6 8
the other cultivars (2x, AA) log1o the other cultivars (2x, AA)
Residual Marginal SFS

1.05

1.0

0.8

Freq
0.6

0.4

A subgenomes of tetraploid 7. natans (4x, AABB)
3
0.2

0.0
L

6 8

the other cultivars (2x, AA) Number of alleles

Figure S7 (continued)

© - —o—the other cultivars (2x, AA)
0.86 —O—the other cultivars (2x, AA)-fitted
—4- A subgenomes of tetraploid 7. natans (4x, AABB)
0 - 0.65 —4- A subgenomes of tetraploid 7. natans (4x, AABB)-fitted
043
<
0.22 .
— 0.01
-0.2 5
~
-0.41
- -0.63 > | “
-0.84
)
T T T -1.05
0 2 4

Observed Model
-0.08
©
-0.52
-0.96 0
5 -1.39 5
N ¥
o o
9 -1.83 o
s § o
g 226 ¢
N I~
z 21 50
o o
=] 2
E 313 3 -
-3.57
o IS
-4.01
0 2 4 6 8 0 2 4 6 8
B subgenomes of tetraploid 7. natans (4x, AABB) log1o B subgenomes of tetraploid 7. natans (4x, AABB)
Residual Marginal SFS
1.67 °
© - < 7 —o—B subgenomes of tetraploid 7. natans (4x, AABB)
1.37 —o—B subgenomes of tetraploid 7. natans (4x, AABB)-fitted
—4 wild-PYY T. natans (2x, AA)
w - 1.03 < —a-wild-PYY T. natans (2x, AA)-fitted
5 0.69
PR
& 0.35 < 4
o
8 o4 002 §
T w
S ~
~ -0.32 s 7
£ N
a -0.66
o ~
s - - 1 S
-1.33 _ -
o - ° | A —p———A—==A=C"2
o
T T T -1.67 T T T T T
0 2 4 6 8 0 2 4 6 8
B subgenomes of tetraploid T. natans (4x, AABB) Number of alleles

Figure S7 (continued)

11



Observed

©
. ®©
3
] <«
o
£
3
2 =
g
2
2 «
3
o
£
)
T T T T T
0 2 4 6 8
B subgenomes of tetraploid 7. natans (4x, AABB) log1o
Residual
© -
= ©
3
a < o
=
£
3
A
§
S o«
3
o
s
o -
T T T
0 2 4 6 8

B subgenomes of tetraploid 7. natans (4x, AABB)

Figure S7 (continued)

Observed

)
é <«
2
ER
3
3
I3
£ o
5
o
£
)
T T T T T
0 2 4 6 8
B subgenomes of tetraploid 7. natans (4x, AABB) log1o
Residual

the other cultivars (2x, AA)
0 1 2 3 4 5 6
L | L L L L 1

T T T
0 2 4 6 8

B subgenomes of tetraploid 7. natans (4x, AABB)

Figure S7 (continued)

-0.05

-0.55

-1.05

-1.54

-2.04

-2.53

-3.03

-3.53

-4.02

-4.52

1.43
117
0.88
0.59
0.3
0.01
-0.27
-0.56
-0.85
-1.14

-1.43

-0.06

-0.54

-1.02

-1.98

-2.46

-2.94

-3.42

-4.38

1.48
1.21
0.91
0.61
0.31
0.01
-0.28
-0.58
-0.88
-1.18

-1.48

the cultivar ‘Wuling’ (2x, AA)

Freq

the other cultivars (2x, AA)

Freq

1.0

0.8

0.6

0.4

0.2

0.0

1.0

0.8

0.6

0.4

0.2

0.0

Model

T T T T
2 4 6 8

B subgenomes of tetraploid 7. natans (4x, AABB)
Marginal SFS

—O—B subgenomes of tetraploid 7. natans (4x, AABB)
—o-B subgenomes of tetraploid T. natans (4x, AABB)-fitted
—4- the cultivar ‘Wuling’ (2x, AA)

—a-the cultivar ‘Wuling’ (2x, AA)-fitted

- -
T T T T
2 4 6 8
Number of alleles
Model
T T T T
2 4 6 8

B subgenomes of tetraploid 7. natans (4x, AABB)

Marginal SFS

—o—B subgenomes of tetraploid T. natans (4x, AABB)
—o—B subgenomes of tetraploid T. natans (4x, AABB)-fitted
—4- the other cultivars (2x, AA)

—4- the other cultivars (2x, AA)-fitted

Number of alleles

12



Observed

B subgenomes of tetraploid T. natans (4x, AABB)

0 2 4 6 8
A subgenomes of tetraploid 7. natans (4x, AABB) logio
Residual
& ©
Q
2
&
2 ©
pd
g
N
z
S <«
g
I
S
8 o
E
s
s
2
2
o ©
T T T T T
0 2 4 6 8
A subgenomes of tetraploid 7. natans (4x, AABB)
. .
Figure S7 (continued)
Observed
™
8 ~q
3
o
S
£
=TT
o -
T T T T T T T
0 1 2 3 4 5 6
wild-PYY T. natans (2x, AA) logio
Residual
™
2w
3
o
8
S
£
=
o
T T T T T T T
0 1 2 3 4 5 6

wild-PYY T. natans (2x, AA)

Figure S7 (continued)

-0.38

-0.74

-1.46
-1.82
-2.18

-2.54

-3.26

-3.62

1.94
1.58
119
0.8
0.41
0.02
-0.37
-0.76
-1.15
-1.54

-1.94

-0.06

-0.42

-0.77

- -1.12

- -1.47

- -1.82

- -2.17

-2.52

-2.88

-3.23

071
0.58
0.44
03
0.15
0.01
-0.14
-0.28
-0.43
-0.57

-0.71

B subgenomes of tetraploid T. natans (4x, AABB)

Freq

1.0

0.2 0.4 0.6 08

0.0

T. incisa (2x, BB)

Freq

Model
2 4 6 8
A subgenomes of tetraploid 7. natans (4x, AABB)
Marginal SFS
—o— A subgenomes of tetraploid 7. natans (4x, AABB)
~O— A subgenomes of tetraploid 7. natans (4x, AABB)-fitted
B subgenomes of tetraploid 7. natans (4x, AABB)
B B of tetraploid 7. natans (4x, AABB)-fitted
T T T T T
0 2 4 6 8
Number of alleles
Model
™
~ -
—
o -
T T T T T T T
0 1 2 3 4 5 6
wild-PYY T. natans (2x, AA)
Marginal SFS
< .
- —O—wild-PYY T. natans (2x, AA)
—0—wild-PYY T. natans (2x, AA)-fitted
—&- T. incisa (2x, BB)
«© —4-T. incisa (2x, BB)-fitted
S}
©
S}
=
S}
N
o
<
S}

Number of alleles




Observed

o
)
<
o
©
-2
S
&
IS

o

T T T T T
0 1 2 3 4
the cultivar 'Wuling' (2x, AA)
Residual

®
g ~
X
o
g
S
N
R

o

0 1 2 3 4

the cultivar 'Wuling' (2x, AA)

Figure S7 (continued)

log1o

-0.04

-0.44

-0.85

-1.26

-1.67

-2.08

-2.48

-2.89

-3.71

0.62

0.51

0.38

0.26

0.13

0.01

-0.12

-0.24

-0.37

-0.62

T. incisa (2x, BB)

Freq

1.0

0.8

0.6

0.4

0.2

0.0

Model

the cultivar 'Wuling' (2x, AA)

Marginal SFS

—Oo—the cultivar 'Wuling' (2x, AA)
—o—the cultivar 'Wuling' (2x, AA)-fitted
—a—T. incisa (2x, BB)

—4-T. incisa (2x, BB)-fitted

Number of alleles

14



Observed

o
)
<
o
@
-2
Q
&
IS
o
T T T T T
0 1 2 3 4
the other cultivars (2x, AA)
Residual
™
g ~
X
o
g
Q
N
R
o

the other cultivars (2x, AA)

Figure S7 (continued)

log1o

-0.05

-0.43

-0.81

-1.19

-1.58

-1.96

-2.34

-2.72

-3.11

-3.49

0.64

0.52

0.39

0.27

0.14

0.01

-0.12

-0.25

-0.38

-0.51

-0.64

T. incisa (2x, BB)

Freq

1.0

0.8

0.6

04

0.2

0.0

Model

the other cultivars (2x, AA)

Marginal SFS

—0—the other cultivars (2x, AA)
—o—the other cultivars (2x, AA)-fitted
—4- T. incisa (2x, BB)

—4- T. incisa (2x, BB)-fitted

Number of alleles

15



Observed

o .
@
3
o
3
S
£
- .
o
T T T T
0 2 4 6
A subgenomes of tetraploid 7. natans (4x, AABB)
Residual
’ _—l
g -
X
g
3
S
£
- -
o -
T T
0 2 4 6

A subgenomes of tetraploid 7. natans (4x, AABB)

Figure S7 (continued)

Observed

)
g ~-
3
o
3
S
£
R

o

T T T
0 2 4 6
B subgenomes of tetraploid 7. natans (4x, AABB)
Residual

-
g -
X
a9
3
S
£
R

o -

T T T T
0 2 4 6

B subgenomes of tetraploid 7. natans (4x, AABB)

Figure S7 (continued)

logo

logio

B .

-0.06

-0.44

-0.83

-1.21

-1.98

-2.37

-2.75

-3.13

-3.52

0.68
0.56
0.42
028
0.14
0.01
-0.13
-0.27
-0.41
-0.54

-0.68

-0.17

-0.75

-1.32

-1.89

-2.46

-3.03

-4.17

-4.74

-5.31

65.64
53.7
40.44
27.18
13.92
0.66
126
-25.86
-39.12
-52.38

-65.64

T. incisa (2x, BB)

Freq

T. incisa (2x, BB)

Freq

1.0

0.8

0.6

0.4

0.2

0.0

1.0

0.8

0.6

0.4

0.2

0.0

Model

T T T T T
0 2 4 6 8

A subgenomes of tetraploid 7. natans (4x, AABB)
Marginal SFS

—0—A subgenomes of tetraploid T. natans (4x, AABB)
—O~A subgenomes of tetraploid T. natans (4x, AABB)-fitted
o

T. incisa (2x, BB)

~* T. incisa (2x, BB)-fitted

Number of alleles

Model

T T T
0 2 4 6 8

B subgenomes of tetraploid 7. natans (4x, AABB)
Marginal SFS

—o—B subgenomes of tetraploid 7. natans (4x, AABB)

—0— B subgenomes of tetraploid T. natans (4x, AABB)-fitted
~** T. incisa (2x, BB)

~* T. incisa (2x, BB)-fitted

Number of alleles

16



Figure S8 Significantly enriched biological process GO categories of 205 candidate

genes under positive selection.
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Figure S9 Heatmaps and Venn diagrams of common differentially expressed (up- or
downregulated) genes (DEGs) shared by the two cultivar—wild comparisons (i.e.
‘Wuling’ vs. wild and ‘Nanhuling’ vs. wild). Fo: flower bud, Fi: fertilized flower, F:
fruit before sepal abscission, F3: fruit after sepal abscission, F4: juvenile fruit, L: leaf.
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Figure S10 Significantly enriched GO categories under biological process of
differentially expressed (up- or downregulated) genes (DEGs) shared by the two
cultivar—wild comparisons (i.e. “Wuling’ vs. wild and ‘Nanhuling’ vs. wild). a, c, e, g,
i, upregulated genes at developmental stages, Fo (flower bud), F; (fertilized flower), F»
(fruit before sepal abscission), F3 (fruit after sepal abscission) and F4 (juvenile fruit),
and in leaf tissues, respectively. b, d, g, h, k, downregulated genes at Fo, Fi, F2, F3 and
F4 stages and in leaf tissues, respectively.



Figure S10 (continued)
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Figure S10 (continued)
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Figure S11 Test of alternative demographic models, with different sets of migration
directions using FASTSIMCOAL2. Parameter abbreviations: Timprove, time of
improvement event for 7. natans cultivar ‘“Wuling’; Tdomestication, time of domestication
event for all cultivars of T. natans; Tiewaploid, time of origin of allotetraploid 7. natans
(4x, AABB); Tag, divergence time of diploid 7. natans and T. incisa.
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Figure S12 The relationship between the sum of squared error (SSE) and the number
of clusters. The number of clusters was set from 1 to 20.
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