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Figure S2. Hi-C interaction heatmap of the Eustoma grandiflorum genome.
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Figure S14. Phylogenetic tree of UDPGTs involved in anthocyanin biosynthesis. Genes  
resulted by the WGT event in lisianthus are in red bold fonts.



Nycol.A00125.1.p
Nycol.A00122.1.p

Nycol.A00121.1.p
Nycol.A00124.1.p

Nycol.A00123.1.p
Nycol.B02722.1.p

AtF3H
Eus 018033m1
Cc07 g10740

F3H

Nycol.A03078.1.p
AT4G16330.2

Eus 041391m1
Cc09 g04430
Cc09 g04410

AT4G22870.2
AtANS

Cc08 g13720
Eus 025395m1
Eus 026217m1

Nycol.B02582.1.p
Nycol.I01686.1.p

ANS

Cc10 g11070
Eus 038992m1

Eus 028441m1
AtFLS3

AtFLS4
AtFLS2

AtFLS5
AtFLS6

AtFLS1
Nycol.I01228.1.p
Nycol.H00873.1.p

FLS

38

99

94
96

91

70

93

87

96

100

95
92

91
99

99

94

100

0
96

99

100

83

99

95

100

98

87

10
84

0.2

Figure S15. Phylogenetic tree of F3Hs, ANSs, and FLSs. Genes  resulted by the WGT event in   
lisianthus are in red bold fonts.



N
yc

ol
.A

03
27

1.
1.

p
1

m474330 suE Eu
s 

05
12

25
m

1

10
0

Eu
s 

01
88

47
m

1
Eu

s 
00

15
97

m
1

Eu
s 

02
71

90
m

1
Eu

s 
04

43
93

m
1

10
0

71

10
0

G
el

.5
04

8
C

R
O

 T
13

34
75

C
c0

5 
g1

14
30

62
95

87

98

AT
1G

53
23

0.
1

AT
3G

15
03

0.
1

10
0

78

96

AT
2G

31
07

0.
1

CR
O

 T
10

40
52

Cc
05

 g
08

06
0

Eu
s 

00
33

67
m

1

Eu
s 

00
80

45
m

1

10
0

Ge
l.1

66
52

62

95

99

90

85

Eu
s 0

28
70

6m
1

Cc
02

 g
14

41
0

CR
O T

10
10

37

Gel.
19

95
2

92

97

10
0

98

AT
4G

18
39

0.1

AT1
G30

21
0.1

Nyc
ol.

N00
44

0.1
.p

Nyc
ol.

F0
14

64
.1.

p

10
0

9748

CRO T11
01

23

Gel.
12

92
5

88
Eus

 02
06

56
m1

Eus 0
41225m1

Eus 0
48289m1

100
100

91

10
0

Nyco
l.G

00474.1.p

Nyco
l.H

00244.1.p

100 Cc09 g09490

Eus 000411m1

Eus 013173m1

Eus 030499m1

1999
96 CRO T119545

AT5G08070.1

AT5G60970.1

9997
97 AT3G02150.2

Eus 005089m1

Cc07 g04300

CRO T132908

Gel.14889

13939976
49

99

8899

AT1G67260.1

CRO T133000

AT1G68800.1

Eus 030467m1

Eus 044108m1100

Eus 016904m1
Eus 006030m1
Eus 011587m1
Eus 048187m1100

10

100

CRO T102976
Cc04 g07540Gel.1411599

54

72

98

82

Nycol.J00801.1.pAT3G18550.1
91

85

Cc07 g05080Gel.14785Eus 010684m1Eus 018314m1

100
68

99

64

88
92

Eus 013582m1
Eus 045080m1

100

Eus 026096m1
Eus 047187m1

95

98

Eus 010145m1

Eus 013581m1

Eus 045079m1

95

99

91

Eus 026097m1

Eus 047186m1

99

Eus 043717m1

Eus 043718m1

99

87

95

Nycol.I01633.1.p

Nycol.B02557.1.p

Nycol.I01632.1.p

94

100

AT2G45680.1

AT5G51910.1

Eus 029216m1

Eus 034162m1

100
Cc04 g00720

Gel.10926

97
99

67

97

Eus 004902m1

Eus 035455m
1

100
Cc02 g37070

CRO T112581

Gel.246

90
21

96
85

99

62

Nycol.B01832.1.p

Nycol.G
01014.1.p

100
AT3G

27010.1

AT5G
41030.1

97
Eus 007358m

1

Eus 051493m
1

100
C

R
O

 T134142

C
c07 g01000

G
el.12592

84
89

13
96

65

Eus 014508m
1

Eus 029681m
1

Eus 032589m
1

44

100

C
c11 g17270

C
R

O
 T126653

22
99

100
Eu

s 
00

02
98

m
1

Eu
s 

01
11

90
m

11
m615500 suE

4

100

C
c0

4 
g1

69
10

G
el

.1
73

41
C

R
O

 T
13

11
97

10
96

60

95

AT
1G

69
69

0.
1

AT
3G

47
62

0.
1

95

76

Eu
s 

02
98

36
m

1

Eu
s 

03
26

96
m

1

Eu
s 

05
07

60
m

1
0

10
0

C
R

O
 T

12
86

70

C
c1

1 
g1

31
50

G
el

.8
96

6
45

91

98

99

Ny
co

l.B
02

35
2.

1.
p

Ny
co

l.B
01

47
3.

1.
p

Ny
co

l.I
00

76
4.

1.
p

98

Eu
s 

01
08

41
m

1

Eu
s 

00
52

38
m

1

Eu
s 

01
80

86
m

1
17

98

Cc
07

 g
19

52
0

CR
O T

13
36

40

Gel.
77

30

78
80 99

AT
5G

08
33

0.1

AT
5G

23
28

0.1

98

75 99

83 97

Eus
 00

28
89

m1

Eus
 04

59
18

m1

10
0

Eus
 04

60
86

m1

Eus
 04

91
36

m1

99

Eus 0
28

52
4m

1

98

Eus 0
16

21
8m

1

Eus 044631m1

0 10
0

CRO T105570

Cc00 g06580
Gel.3713

96 25
44

99

AT1G35560.1

AT1G72010.1

96
95

Nycol.A01536.1.p
AT1G58100.1

Cc02 g22960
Gel.13430

98 47 97

100

67

29

65

CRO T111367Gel.6291 60

Cc06 g04110AT2G37000.1
98

54
Nycol.D01089.1.p

81

62

Eus 034961m1Cc01 g10750CRO T130659Gel.12028
78 41 100

75

AT3G45150.1 97Eus 007730m1Eus 007846m1
Eus 007841m1
Eus 023096m1 83

99

Eus 033781m1
Eus 033786m1
Eus 033787m1 100

90

Eus 033778m1

Eus 033782m1

90

Eus 033777m1
74

64

Eus 033780m1

97

41

100

Eus 031835m1

Eus 053897m1

100

Eus 006616m1

Eus 006617m1

88

Eus 029935m1

Eus 029936m1
83

22

94

89

Eus 037945m1

Eus 038035m1

99

Eus 017110m1

Eus 042620m1

Eus 037943m1

Eus 038033m1

94

Eus 037944m1

Eus 038034m1

77

99

83

62

90

Eus 011454m1

Eus 048054m1
100

93

32

Eus 016911m1

Eus 016916m1

Eus 016919m1

Eus 016922m1

0

100

Eus 006659m1

Eus 006660m1

99
90

79

Gel.21453

CRO T133993
56

CRO T124709

CRO T124594

88
86

41

CRO T117508

CRO T117510
91

CRO
 T117496

CRO
 T117509

CRO
 T136967

CRO
 T117498

CRO
 T117507

CRO
 T112171

86
90

80
91

68
100

78

99

1
m684710 suE

Class Ⅱ-CIN

Class Ⅱ-CYC/TB1

Class Ⅰ

Specific Class
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Figure S18. 

S1; the turning stage, S2; the blooming stage, S3.
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Figure S22. Phylogenetic tree of Chlorophyll a/b-binding (CAB) protein family. Genes in Eustoma 
grandiflorum and Arabidopsis thaliana
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Figure S23. Co-expressed network of the white module correlated with S3 in Green01. Blue nodes 
display Chlorophyll a/b-binding proteins.
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Figure S24. The potential chlorophyll metabolic pathway in petals in Eustoma grandiflorum. 

chlorophyll cycle, chlorophyll binding, and chlorophyll degradation. HEMA, glutamyl-tRNA 
reductase; GSA, glutamate-1-semialdehyde 2,1-aminomutase; HEMB, 5-aminolevulinate 
dehydratase; HEMC, hydroxymethylbilane synthase; HEMD, uroporphyrinogen III synthase; 
HEME, uroporphyrinogen III decarboxylase; HEMF, coproporphyrinogen III oxidase; HEMG, 
protoporphyrinogen IX oxidase; CHLH, Mg chelatase H subunit; CHLI, Mg chelatase I 
subunit; CHLD, Mg chelatase D subunit; CHLM, Mg-proto IX methyltransferase; CRD, Mg-
proto IX monomethylester cyclase; PORA/B/C, protochlorophyllide reductase; DVR, divinyl-
protochlorophyllide reductase; CHLG, chlorophyll synthase; CAO, chlorophyllide a oxygenase; 
NYC1/NOL, chlorophyll b reductase; HCAR, hydroxymethyl chlorophyll a reductase; CLH, 
chlorophyllase; SGR, magnesium dechelatase; PPH, pheophytinase; PAO, pheophorbide a 
oxygenase; RCCR, red chlorophyll catabolite reductase; CAB, Chlorophyll a/b-binding protein; 
LHCP, light-harvesting chlorophyll a/b binding protein complex/antenna complex. Gene expression 
levels are presented in heatmaps next to the gene names. The bar represents the expression. Essential 
regulators are in red fonts.
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Figure S25. Heatmap showing the expression patterns of the genes involved in chlorophyll 
metabolism and genes in the Chlorophyll a/b-binding protein (CAB) family across different 
lisianthus cultivars.



Figure S26. Phylogenetic tree of type I MADS-box genes.
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Figure S27. Phylogenetic tree of type II MADS-box genes.
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Figure S28. Phylogenetic tree of floral organ identity genes.
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Figure S29. Phylogenetic tree of  AP3 (a), AGL1 (b), and AGL9 (c). Genes generated by WGT in 
are indicated by red bold fonts with circle nodes.
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Figure S30. Heatmap of expression patterns of A-, B-, C-, D-, E-class MADS genes in ‘Rosita 
White’ (R) and ‘Wavy White’ (W). The MADS family genes are clustered into different categories. 
The MADS that might cause the difference of the double-flower phenotype (petal number) between 
these two varieties is framed in the yellow box. Genes with a maximum FPKM of less than 10 are 
not shown. The letters in brackets represent the class to which the gene belongs. The bud stage, S1; 
the turning stage, S2; the blooming stage, S3.
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Figure S31. Analysis of cis-acting regulatory elements in the promoter of ‘Wavy White’ (a) and 
‘Rosita White’ (b).
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Figure S32. Statistic of petal numbers of ‘Rosita White’ and ‘Wavy White’.
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