100.0CHS8 | Sorghum bicolor | AAL49965
HSObic.OWGOSBQOO
98.g—Hordeum vulgare | P26018
Secale cereale | CAA63306
—— Oryza sativa | CAA61955
Zea mays | P24824
Sobic.005G136300
CHS5 | Sorghum bicolor | AAD41877
Sobjc.005G137100
CHS3 | Sorghum bicolor | AAD41875
— Sobic.005G136200
4 HS1 | Sorghum bicolor | AAD41873
! B 0bic.005G137000
Sd?;ic.0056136600
66 [fSobic.005G136800
CHS2 | Sorghum bicolor | AAD41874
HS7 | Sorghum bicolor | AAD41879
0bic.005G 137200
go ic.005G137300
?1 6 | Sorghum bicolor | AAD41878
CHS4 | Sorghum bicolor | AAD41876
Gerbera hybrid | P48390
Glycine max | P19168
15 0Medicago sativa | P30073
%isum sativum | Q01286
Solanum lycopersicum | P23419
Petunia x hybrida | P08894
Vitis sp. | AAL09046

~
3

[ Aegilops tauschii | EMT09075
]

Triticum aestivum | ACJ22498

Additional file 9A. Phylogenetic tree of chalcone synthase (CHS). The tree is rerooted to divide the tree into a monocot and
dicot clade. The bootstrapping values in percent are generated from 500 replicates, with only values above 50% shown. Genes
expressed in the developing grains are shown in bold font with the colors relating to the profiles in Fig. 12.

91.

Zea mays | Q08704

Sobic.001G035600

Oryza sativa | AAM13448

Secale cereale | AHI94943

Hordeum vulgare | AAM13449

Triticum aestivum | AFJ38179

Aegilops tauschii | AHI94948
Petunia x hybrida | AAF60296

Glandularia x hybrida | Q2PF16
864‘ tAntirrhinum majus | AB861648

99.6-Dianthus caryophyllus | Q43754

87.6

83,628

80.
68.

Sobic.008G030100
Picea sitchensis | ABK23299
Petunia x hybrida | BAJ10400
Arabidopsis thaliana | AAL36093
Theobroma cacao | EOY20122
Populus trichocarpa | ABK96098
Glycine max | AAT94362
Antirrhinum majus | AB861649
Torenia hybrid cultivar | BAJ10402
| Lo 72.23050.0- Torenia hybrid cultivar | BAJ10401

g S0bic.0026346500
94. Glycine max | ACU23031

93.4 51.4 Arabidopsis thaliana | NP_567140
l—Sobic.004G31 8200

Arabidopsis thaliana | NP_180199
I_|—Sobic.01OG076700

99.6

100.0

99.0; Glycine max | AAT94359
97.0 Glycine max | AAT94364
Medicago sativa | AAB41524
91. Glycine max | AAT94358
Arabidopsis thaliana | AAA32766
Lotus japonicus | BAC53984
53.6| 96. Glycine max | AAT94360
Vitis vinifera | P51117

Additional file 9B. Phylogenetic tree of chalcone isomerase (CHI). The tree is constructed in a similar manner to Additional file
10A. The tree is rerooted to divide the tree into a monocot and dicot clade.
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F3'H | Allium cepa | AAS48419
ﬁ:F?H | Lilium hybrid | BAM28972
F3'H | Tricyrtis hirta | BAH22519
Sobic.009G 162500

F3'H | Oryza sativa | AEK31169
F3'H-2 | Sorghum bicolor | DQ787856

92.6

100.0
7215 F3'H | Zea mays | AEF33624

F3'H | Sorghum bicolor | AY675076
.0F3'H-3 | Sorghum bicolor | DQ787857

89.4

99.8

56.2|F3'H-1 | Sorghum bicolor | DQ787855
93.61S0bic.004G201100
62.4 ——F3'H | Arabidopsis thaliana | AF271651
L—F3'H | Brassica napus | ABC58723
F3’H | Populus trichocarpa | EEE95684
F3'H-1 | Vitis vinifera | AB213602
F3'H | Prunus persica | AFC62055
F3'H | Malus domestica | ACR14867
F3'H | Fragaria x ananassa | BAL63027
F3'H | Glycine max | AF499731
F3'H | Gerbera hybrid | ABA64468
F3’H | Coreopsis grandiflora | ADK56126
F3’H | Torenia hybrid | BAB87839
6.8 IiFS'H | Glandulariax hybrida | BAE72874
- F3'H | Perilla frutescens var. crispa | AB045593
F3'H | Antirrhinum kelloggii | BAJ16330
F3'H-1 | Petunia x hybrida Ht | AF155332
F3’H | Ipomoea purpurea | BAD00191

86.2

79.2

[ S0bic.008G136500
93.0 96.2 Sobic.002G040400
I—|—Sobic.oozeo4osoo
100.0—— Sobic.001G364400
99.2 Sobic.001G364200
Sobic.002G044200
82.8 676 Sobic.001G363700

924 Sobic.002G216100
' 59, _100.0-Sobic.002G216500
100.0 : Sobic.002G216400

F3'5’H | Medicago truncatula | AET01781
Sobic.002G216200
99.2——— Sobic.007G 148900

L Sobic.007G149000
F3'5'H | Glycine max | XP_00354105757
F3'5’H | Triticum urartu | EMS57417
824 88.0 95.8 F3'5'H | Hordeum vulgare | BAKO6020

94.4 F3'5’H | Zea mays | NP_00114925151
98.8 F3'5’H | Glycine max | AY117551
F3'5’H | Pisum sativum | ADW66160
F3'5°H | Vitis vinifera | CAI54277
F3'5’H | Populus trichocarpa | EEE87959
F3'5'H | Torenia hybrid | AB012925
F3'5’H | Antirrhinum kelloggii | BAJ16328
F35H | Glandularia x hybrida | AY604727
F3'5’H | Petunia x hybrida | Z22544
F3'5’H | Solanum lycopersicum | ADC80513
F3'5'H | Vinca major | ABO78781

65.6

F3'5’H | Phalaenopsis hybrid | AAZ79451
98.6 I_ F3'5'H | Hordeum vulgare subsp. vulgare | BAK02913

99.8 Sobic.001G360700
100.0 Sobic.001G360800

2/7 Additional file 9C. Phylogenetic tree of flavonoid 3’-hydroxylase (F3'H) and flavonoid 3’,5’-hydroxylase (F3'5’H). The tree is constructed in a similar man-
ner to Additional file 10A. The tree is divided into two clades containing the F3'H or F3’5’H genes. Each of these clades are further subdivided into a monocot
or dicot clade.



Sobic.001G363700

100.0|

FNSII | CYP93G1 | Oryza sativa | AK100972
Sobic.004G108200

100.0]

59. 100.0 CYP93G6 | Zea mays | GRMZM2G407650
1004 89. CYP93G7 | Zea mays | GRMZM2G 148441

62.4

F2H | CYP93G2 | Oryza sativa | AK099468
Sobic.009G047600

700.
56. o Sobic.001G366500
""89.0__F2H | CYP93G5 | Zea mays | GRMZM2G167336

100_0|—Sobic.01 0G191700

L Sobic.010G191600
F2H | CYP93B1 | Glycyrrhiza echinata | P93149
100 (J

- F2H | CYP93B10 | Medicago truncatula | ABE90512
[FZH | CYP93B11 | Medicago truncatula | ABC86159

100.0)

63.6

56.4]

FNSII | CYP93B18 | Camellia sinensis | ACH99109
100.0y CYP93B12 | Medicago truncatula | DQ3:

54.0

L FNSII| CYP93B16 | Glycine max | FJ767774
FNSII | CYP93B17 | Lobelia erinus | BAF49323

FNSII | CYP93B6 | Callistephus chinensis | AAF04115
100 FNSII | CYP93B2 | Gerbera hybrid cultivar | AAD39549
éﬁ|—FNSII | CYP93B14 | Hieracium pilosella | ACB56919
FNSII | CYP93B13 | Gentiana triflora | BAD91809

IiFNSII | CYP93B3 | Antirrhinum majus | BAA84071

FNSII | CYP93B4 | Torenia hybrid cultivar | BAA84072

100.d—| i X
98.4 FNSII | CYP93B6 | Perilla frutescens var. crispa | BAB59004

Additional file 9D. Phylogenetic tree of flavone synthase Il (FNSII) and (2S)-flavanone 2-hydroxylase (F2H). The tree is con-
structed in a similar manner to Additional file 10A. The tree is rerooted to divide the tree into a monocot and dicot clade, which
each of these two clades separated into a FNS and a F2H clade.

56.4

100.0]

Ginkgo biloba | AY742228
Sobic.006G253900
098 Zea mays | NP_001105695

Zea mays | AAA91227

99.0

Sorghum bicolor | ADB66755
_[97.4

Hordeum vulgare | EU921438

Triticum aestivum | EU402957
53.6
’-‘;riﬁcum aestivum | EF463100

100.4

Triticum aestivum | DQ233636
Secale cereale | EU815625

Triticum aestivum | EU402958

|:Pyrus communis | AAX89399

Malus domestica | Q06942

Eustoma exaltatum subsp. russellianum | BAD34459

Vitis vinifera | ABM67589

Citrus sinensis | BAA36553

i

Petunia x hybrida | A42110

Gossypium hirsutum | ABM64799

Arabidopsis thaliana | AAC68584

_|

Petroselinum crispum | AAP57394

Additional file 9E. Phylogenetic tree of flavanone 3-hydroxylase (F3H). The tree is constructed in a similar manner to Addi-
tional file 10A. The tree is rerooted to divide the tree into a monocot and dicot clade.
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Citrus unshiu | BAA36554

r Vitis vinifera | BAE75809
Ricinus communis | XP_002513772

Camellia nitidissima | ADZ28516

Antirrhinum majus | ABB53382
100.0 Scutellaria baicalensis | KC404852
Lonicera japonica | AFJ44313
60.4 : Nicotiana tabacum | ABE28017
ﬁ7—Sc7lanum tuberosum | ACN81826
—_— Gentiana triflora | BAK09226
Rudbeckia hirta | ABN79672
FLS1 | Brachypodium distachyon | Bradi3g57910
FLS1 | Oryza sativa | LOC_0s02g52840
|FL82 | Soghum bicolor | Sb03g002040
ISobic.003G021700
753 8.4 FLS1 | Zea mays | GRMZM2G152801
100.9 FLS2 | Zea mays | GRMZM2G069298
100.0

FLS1 | Sorghum bicolor | Sb04g034240
97.2

Additional file 9F. Phylogenetic tree of flavonol synthases (FLS). The tree is constructed in a similar manner to Additional file
10A. The tree is rerooted to divide the tree into a monocot and dicot clade.

Zea mays | CAA28734

Sobic.009G043800
Sobic.003G230900
100.0
Oryza sativa | BAA36183
L ——— Hordeum vulgare | AAB20555
753 Triticum aestivum C | BAD11019
100"503 Triticum aestivum B | BAD11018
822 Triticum aestivum A | BAD11017
Vitis vinifera | P51110
84.8
998 Arabidopsis thaliana | AT5G42800

DFR1 | Medicago truncatula | AY389346

DFR2 | Medicago truncatula | AY389347

Additional file 9G. Phylogenetic tree of dihydroflavonol reductase (DFR). The tree is constructed in a similar manner to Addi-
tional file 10A. The tree is rerooted to divide the tree into a monocot and dicot clade.
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Perilla frutescens | 004274
99 4 Arabidopsis thaliana | Q96323

Medicago truncatula | ABU40983
Theobroma cacao | GU324349
i_2|:Zea mays | CAA39022

Sobic.004G000700

Oryza sativa | P93403
Triticum aestivum | BAE98277
Triticum aestivum | BAE98273
Triticum aestivum | BAE98275
Triticum aestivum | BAE98276
Triticum aestivum | BAE98274

100_q—$0bi0.003G021 700
L Sobic.004G310100

100.9

99.8

Sobic.010G050200
100.0 ————So0bic.003G345100
100.0 Sobic.009G028200

7738 _'7
Sobic.001G407800

Additional file 9H. Phylogenetic tree of anthocyanidin synthase (ANS). The tree is constructed in a similar manner to Addition-
al file 10A.The tree is rerooted to divide the tree into a monocot and dicot clade.

Sobic.010G179500

50.6 5GT | Iris x hollandica | AB113664
100.0 Arabidopsis thaliana | QOWW21

5GT | Petunia x hybrida | AB027455
99.4 5GT | Perilla frutescens | AB013596
86.6 700. 5GT | Torenia hybrid cultivar | ABO76698

3GT | Iris x hollandica | AB161175
Sobic.002G369600

71.0 3GT | Hordeum vulgare | X15694

88.4 1oo_c_mlzam | Zea mays | AY167672
9938 Sobic.010G070200

3GT | Petunia x hybrida | AB027454
08.2 3GT | Forsythia x intermedia | AF127218
3GT | Perilla frutescens | AB002818
3GalT | Diospyros kaki | BAI40148
3GalT | Petunia x hybrida | AAD55985
3GT | Arabidopsis thaliana | NM_121711
3GT | Fragaria x ananassa | AAU09442
3GT | Vitis vinifera | AB047092
Populus trichocarpa | XP_002327314

100.0|

100.d

99.6

57.4
Sobic.003G047500
100.0— Sobic.003G233000
60.2 - L Sobic.003G232900
86.2 3GT | Gentiana triflora | ABO76697
482.4 7GT | Scutellaria baicalensis | BAA83484
96.0 Rosa hybrid cultivar | 99560
Bellis perennis | 77944

Ipomoea purpurea | 95882
Petunia x hybrida | X71059
55.6 1 — Sobic.005G033900

00. L Sobic.008G035600

100.0

Additional file 91. Phylogenetic tree of glycosyltransferase (GT). The tree is rerooted into a clade containing 5GT and 3GT
genes and another clade containing more unspecific GT genes. Within the 3GT and 5GT clade, the genes is further grouped
into monocot and dicot clades.
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Fragaria x ananassa | DQ664192
100.0— Malus domestica | JN035299

Pyrus communis | ABB77695
Populus trichocarpa | XM_002317234
Diospyros kaki | AB195284
Camellia sinensis | AAT68773
Vitis vinifera | BAD89742

100.0 Arabidopsis thaliana | NP_176365

Lotus corniculatus | ABC71337

100. Medicago truncatula | AAN77735
Medicago sativa | HM754630
1.6 Phaseolus coccineus | CAD91909
Glycine max | AEM45797
Fagopyrum tataricum | KC404848
Gossypium hirsutum | EF187443
Theobroma cacao | ADD51354
Prunus avium | ADY15312
Oryza sativa | NM_001060512
I—Brach odium distachyon | XP_003580614
99.4 ve Triticum ura}r/tu | IEMS'67270
100.0 Hordeum vulgare | AK373696
Sobic.006G227800
Sobic.006G226900
99.2] Sobic.006G226800
97.6 - Zea mays | BT064433
60. Sobic.006G226700

75.2 Sobic.006G226400

2.8 Sobic.006G227600
100.0 99.6 Sobic.006G227100
Sobic.006G227000

856 Sobic.006G227300
Sorghum bicolor | XM_002447113

63.6

Additional file 9J. Phylogenetic tree of anthocyanidin reductase (ANR). The tree is constructed in a similar manner to
Additional file 10A. The tree is rerooted to divide the tree into a monocot and dicot clade.

LAR | Theobroma cacao | GU324351

LAR | Fagopyrum tataricum | KC404849
LAR1 | Gossypium arboreum | BNO00695
LAR | Prunus avium | ADY 15310
LAR1 | Malus domestica | Q5D7Y1
LAR | Phaseolus coccineus | BNO00698
LAR | Medicago truncatula | CAI56327
LAR | Desmodium uncinatum | Q84V83
66. LAR1 | Lotus corniculatus | ABC71324
LAR | Diospyros kaki | BAH89267
LAR | Vitis vinifera | AAZ82410
LAR | Pinus taeda | BNO0O0697
LAR | Hordeum vulgare | CAI56320
LAR | Oryza sativa | CAI56328

52.

99.

ANR | Fragaria x ananassa | DQ664192
ANR | Prunus avium | ADY 15312
ANR | Malus domestica | JN035299
98.2ANR | Pyrus communis | ABB77695
ANR | Populus trichocarpa | XM_002317234
ANR | Lotus corniculatus | ABC71337
ANR | Phaseolus coccineus | CAD91909
ANR | Glycine max | AEM45797
ANR | Medicago truncatula | AAN77735
ANR | Diospyros kaki | AB195284
ANR | Camellia sinensis | AAT68773
ANR | Vitis_vinifera | BAD89742
ANR | Arabidopsis thaliana | NP_176365
ANR | Fagopyrum tataricum | KC404848
ANR | Gossypium hirsutum | EF187443
100.0] 97. ANR | Theobroma cacao | ADD51354
——ANR | Oryza sativa | NM_001060512

L | o9 ANR | Brachypodium distachyon | XP_003580614
65_64:4:ANR | Triticum urartu | EMS67270

9. ANR | Hordeum vulgare | AK373696

Sobic.006G227100
Sobic.006G227000
Sobic.006G227300

78.

62.2

87.

Sobic.006G227600

Sobic.006G227800

ANR | Zea mays | BT064433
Sobic.006G226700
Sobic.006G226800
Sobic.006G226400
Sobic.006G226900

55.

59.
62.2

Additional file 9K. Phylogenetic tree of leucoanthocyanidin reductase (LAR) and anthocyanidin reductase (ANR). The tree is
constructed in a similar manner to Additional file 10A. The LAR and ANR genes are clearly separated into two distinct clades. In
the ANR clade, the genes are grouped into monocot and dicot clades, while the separation is less clear in the LAR clade.
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Pisum sativum | ABC59623

1 LAC7 | Arabidopsis thaliana | AT3G09220
LACS3 | Arabidopsis thaliana | At2g30210
&:G/yoine max | Q8L4Y3
LACS | Arabidopsis thaliana | At2g40370
90.0 100.0 Oryza sativa | Q941X2
- - Sobic.003G341500
100.0 756 Sobic.001G403100
- Sobic.005G005800
100.0 Sobic.008G006900
N Ginkgo biloba | Q693D1
95.4 LAC2 | Pinus taeda | AF132120
98.6 Sobic.004G314300
714 Sobic.004G314200
Sobic.005G156700
68. Sobic.005G163800
100.0 100-°L7|9ﬁ;LA03 | Zea mays | Q2PAJ1
Sobic.004G236100
66.2
Sobic.004G235900
—| 58.§| Oryza sativa | Q2QZ80
Sobic.010G268500
100.0 LAC1 | Gossypium arboreum | Q6TDS6
—‘|_| Acer pseudoplatanus | AAB09228
59.6 LAC1 | Toxicodendron vernicifluum | Q941D0
94.0 LAC1 | Arabidopsis thaliana | AT1G18140
i 100.0 LAC2 | Populus trichocarpa | QQZQW4
Oryza sativa | QOIQU1
100.4D Populus trichocarpa | QOFSDO
99.4 684 LACA4 | Arabidopsis thaliana | At2g38080
' Nicotiana tabacum | U43542
100.0 —— Oryza sativa | BAB90733
L Sobic.003G231400
61.4 —1 LAC? | Pinus taeda | AF132125
LAC1 | Pinus taeda | AF132119
LAC3 | Pinus taeda | AF132121
LAC2-1 | Liriodendron tulipifera | U73103
LAC17 | Arabidopsis thaliana | AT5G60020
LAC110 | Populus trichocarpa | Q9ZQW2
72.0 86.0' LAC2 | Arabidopsis thaliana | At2g29130
97.6 97.6 Oryza sativa | Q5N9X2
- 100. LAC4 | Zea mays | Q2PAJO
Sobic.003G352700
98'8_ 99.6 94.0 Oryza sativa | BAB86452
96.2 Sobic.003G352800
100.0 Oryza sativa | QODHL2
Sobic.009G 162800
100.9_— LAC2 | Zea mays | Q2PAJ2
100.0 Sgici0896162300 1
- LACS | Oryza sativa | Q5SNOW4
750 100.0 LAC5 | Zea mays | Q2PAI9
100. Sobic.003G353200
Sobic.001G422300
100.0———  Oryza sativa | QOJHP8
L Sobic.003G357700
874 10— Oryza sativa | BAD82647
- 100‘O|_— LAC1 | Zea mays | Q4VJ26
63.0 Sobic.003G357600
100.0———  Oryza sativa | Q69L99
53.4 1 - Sobic.002G001300
100.0| 998 Sobic.008G090800
- 100. Oryza sativa | Q5N7A3
Sobic.003G357500
——  Oryza sativa | Q53LU4
100.0] L Sobic.005G198500
Sobic.003G111900
Sobic.005G215300

77

Additional file 9L. Phylogenetic tree of laccase (LAC). The tree is constructed in a similar manner to Additional file 10A.



