Additional file 1: Table S1. Gene inventory of the anthocyanin pathway and the B. rapa orthologs.
	[bookmark: OLE_LINK83][bookmark: OLE_LINK197]Name
	AGI No.
	Gene Annotation
	Br Name
	BrIDa
	Blocksb
	Subgenome
	Identity (Protein)
	References

	Structural genes
	
	

	Biosynthetic genes in phenylpropanoid pathway
	
	

	PAL1
	AT2G37040
	Phenylalanine ammonia-lyase 1
	BrPAL1.1
	Bra005221 (s)
	J (A05)
	LF
	96.35
	[1]

	
	
	
	BrPAL1.2
	Bra017210 (s)
	J (A04)
	MF1
	94.90
	

	PAL2
	AT3G53260
	Phenylalanine ammonia-lyase 2
	BrPAL2.1
	Bra006985 (s)
	N (A09)
	LF
	91.56
	[2]

	
	
	
	BrPAL2.2
	Bra039777 (s)
	N (A04)
	MF1
	86.81
	

	
	
	
	[bookmark: OLE_LINK135]BrPAL2.3
	Bra003126 (s)
	N (A07)
	MF2
	59.68
	

	PAL3
	AT5G04230
	Phenylalanine ammonia-lyase 3
	BrPAL3.1
	Bra028793 (s)
	R (A02)
	MF2
	71.90
	[3]

	
	
	
	BrPAL3.2
	Bra030322
	I (A04)
	MF1
	83.64
	

	PAL4
	AT3G10340
	Phenylalanine ammonia-lyase 4
	BrPAL4
	Bra029831 (s)
	F (A05)
	LF
	90.68
	[4]

	C4H
	AT2G30490
	Cinnamate-4-hydroxylase
	BrC4H1
	Bra018311 (s)
	J (A05)
	LF
	95.83
	[5]

	
	
	
	BrC4H2 BrC4H3
	Bra021636 (s) Bra021637T
	J (A04)
	MF1
	89.26
95.23
	

	
	
	
	BrC4H4 BrC4H5
	Bra022802 (s) Bra022803T
	J (A03)
	MF2
	88.27
95.24
	

	4CL1
	AT1G51680
	[bookmark: OLE_LINK12][bookmark: OLE_LINK13]4-coumarate:CoA ligase 1
	Br4CL1
	Bra030429 (s)
	C (A05)
	MF2
	91.05
	[6]

	4CL2
	AT3G21240
	4-coumarate:CoA ligase 2
	Br4CL2.1
Br4CL2.2
Br4CL2.3
Br4CL2.4
	Bra031262 (s)
Bra031263T
Bra031265T
Bra031266T
	F (A05)
	LF
	58.55
63.60
65.81
86.05
	[6]

	4CL3
	AT1G65060
	4-coumarate:CoA ligase 3
	Br4CL3
	Bra004109 (s)
	E (A07)
	LF
	88.11
	[6]

	4CL5
	AT3G21230
	4-coumarate:CoA ligase 5
	Br4CL5.1
Br4CL5.2
	Bra001819 (s) Bra001820T
	F (A03)
	MF2
	86.62
80.03
	[6]

	CHS
	AT5G13930
	Chalcone synthase
	BrCHS1
	Bra008792 (s)
	R (A10)
	LF
	95.44
	[7]

	
	
	
	BrCHS2
	Bra006224 (s)
	R (A03)
	MF1
	94.44
	

	
	
	
	BrCHS3
	Bra023441 (s)
	R (A02)
	MF2
	94.18
	

	
	
	
	BrCHS4
	Bra036307
	O (A09)
	LF
	89.57
	

	
	
	
	BrCHS5
	Bra020688
	Wa (A02)
	MF1
	88.10
	

	CHI
	AT3G55120
	Chalcone isomerase
	BrCHI1
	Bra007142 (s)
	N (A09)
	LF
	81.50
	[7]

	
	
	
	BrCHI2
	Bra003209 (s)
	N (A07)
	MF2
	71.95
	

	
	
	
	BrCHI3
	Bra017728
	U (A03)
	MF1
	73.16
	

	F3H
	AT3G51240
	Flavanone 3-hydroxylase
	BrF3H1
	Bra036828 (s)
	N (A09)
	LF
	93.02
	[8]

	
	
	
	BrF3H2
	Bra029996 (s)
	N (A01)
	MF1
	34.46
	

	
	
	
	BrF3H3
	Bra012862 (s)
	N (A03)
	MF2
	91.21
	

	F3'H
	AT5G07990
	Flavonoid 3'-hydroxylase
	BrF3'H
	Bra009312 (s)
	R (A10)
	LF
	85.99
	[9]

	FLS1
	AT5G08640
	Flavonol synthase 1
	BrFLS1
	Bra009358 (s)
	R (A10)
	LF
	91.96
	[10]

	[bookmark: _Hlk319501773]FSL2
FLS3
FLS4
FLS5
	AT5G63580
AT5G63590
[bookmark: OLE_LINK14][bookmark: OLE_LINK15]AT5G63595
AT5G63600
	Flavonol synthase 2
Flavonol synthase 3
Flavonol synthase 4
Flavonol synthase 5
	BrFLS2
BrFLS3.1
BrFLS3.2
BrFLS3.3
BrFLS4
	Bra038647 (s)
Bra038648T
Bra029211 (s)
Bra029212T
Bra037747 (s)
	X (A06)

X (A02)

X (A09)
	LF

MF1

MF2
	74.90
61.88
66.01
67.76
58.61
	[11]

	FLS6
	AT5G43935
	Flavonol synthase 6
	BrFLS6
	-
	-
	-
	-
	[11]

	DFR
	AT5G42800
	[bookmark: OLE_LINK119][bookmark: OLE_LINK120]Dihydroflavonol-4-reductase
	BrDFR
	Bra027457 (s)
	V (A09)
	MF2
	86.23
	[12]

	ANS (LDOX)
	[bookmark: OLE_LINK174][bookmark: OLE_LINK175]AT4G22880
	Leucoanthocyanidin dioxygenase
	BrANS1
	Bra013652 (s)
	U (A01)
	LF
	91.29
	[10]

	
	
	
	BrANS2
	Bra019350 (s)
	U (A03)
	MF1
	91.60
	

	UGT79B1
	AT5G54060
	Anthocyanin 3-O-glucoside: 2-O-xylosyltransferase
	BrUGT79B1.1
	Bra003021 (s)
	Wb (A10)
	LF
	87.50
	[13]

	
	
	
	BrUGT79B1.2
	Bra035004
	-
	-
	86.93
	

	UGT75C1
	AT4G14090
	Anthocyanin 5-O-glucosyltransferase
	BrUGT75C1
	Bra038445 (s)
	T (A08)
	MF2
	79.30
	[14]

	UGT78D2
	AT5G17050
	Anthocyanidin 3-O-glucosyltransferase
	BrUGT78D2
	Bra023594 (s)
	R (A02)
	MF2
	79.87
	[15]

	[bookmark: _Hlk301791032]Regulatory genes (Transcription factor)
	
	

	Positive regulators
	
	

	R2R3-MYB
	
	

	Independent regulatory genes
	
	

	MYB11
	AT3G62610
	MYB Domain Protein 11
	
	-
	-
	-
	
	[16, 17]

	MYB12
	AT2G47460
	MYB Domain Protein12
	BrMYB12.1
	Bra004456 (s)
	J (A05)
	LF
	68.45
	[16, 17]

	
	
	
	BrMYB12.2
	Bra000453 (s)
	J (A03)
	MF2
	74.02
	

	MYB111
	AT5G49330
	MYB Domain Protein111
	BrMYB111.1
	Bra037419 (s)
	Wa (A06)
	LF
	77.62
	[16, 17]

	
	
	
	BrMYB111.2
	Bra020647 (s)
	Wa (A02)
	MF1
	61.07
	

	
	
	
	BrMYB111.3
	Bra036145 (s)
	Wa (A09)
	MF2
	73.78
	

	PAP1(MYB75)
	AT1G56650
	Production of Anthocyanin Pigment 1
	
	Bra039763
	E (A02)
	MF1
	77.51
	[18]

	
	
	
	
	Bra001917
	F (A03)
	MF2
	75.90
	

	
	
	
	
	Bra004162
	E (A07)
	LF
	73.06
	

	PAP2(MYB90)
	AT1G66390
	Production of Anthocyanin Pigment 2
	[bookmark: _GoBack]
	Bra004162 (s)
	E (A07)
	LF
	74.39
	[18]

	
	
	
	
	Bra001917
	F (A03)
	MF2
	76.00
	

	
	
	
	
	Bra039763 (s)
	E (A02)
	MF1
	76.00
	

	MYB113
	AT1G66370
	MYB Domain Protein 113
	
	Bra039763 (s)
	E (A02)
	MF1
	69.72
	[18]

	
	
	
	
	Bra004162 (s)
	E (A07)
	LF
	66.80
	

	MYB114
	AT1G66380
	MYB Domain Protein 114
	
	Bra039763 (s)
	E (A02)
	MF1
	85.51
	[18]

	
	
	
	
	Bra004162 (s)
	E (A07)
	LF
	86.33
	

	bHLH
	
	

	[bookmark: _Hlk361386741]TT8
	AT4G09820
	Transparent Testa 8
	BrTT8
	Bra037887 (s)
	P (A09)
	LF
	73.08
	[19, 20]

	GL3
	AT5G41315
	Glabrous 3
	BrGL3
	Bra025508 (s)
	S (A04)
	LF
	84.64
	[21]

	EGL3
	AT1G63650
	Enhancer of Glabrous 3
	BrEGL3.1
	Bra027796 (s)
	D (A09)
	MF1
	85.83
	[21]

	
	
	
	BrEGL3.2
	Bra027653 (s)
	D (A09)
	MF2
	83.97
	

	WD40
	
	

	TTG1
	AT5G24520
	Transparent Testa Glabrous 1
	BrTTG1.1
	Bra009770 (s)
	Q (A06)
	LF
	92.96
	[22]

	
	
	
	BrTTG1.2
	Bra029411 (s)
	Q (A02)
	MF1
	75.00
	

	Negative regulators
	
	

	Single-Repeat R3 MYB
	
	

	MYBL2
	AT1G71030
	MYB-Like 2
	BrMYBL2.1
	Bra016164 (s)
	E (A07)
	LF
	71.07
	[23]

	
	
	
	BrMYBL2.2
	Bra007957 (s)
	E (A02)
	MF1
	71.13
	

	CPC
	AT2G46410
	CAPRICE
	BrCPC1
	Bra004539 (s)
	J (A05)
	LF
	92.94
	[24]

	
	
	
	BrCPC2
	Bra039283 (s)
	J (A04)
	MF1
	90.59
	

	LATERAL ORGAN BOUNDARY DOMAIN (LBD)
	
	

	LBD37
	[bookmark: OLE_LINK209][bookmark: OLE_LINK210]AT5G67420
	LOB Domain-containing Protein 37
	BrLBD37.1
	[bookmark: OLE_LINK188]Bra012164 (s)
	X (A07)
	LF
	83.72
	[25]

	
	
	
	BrLBD37.2
	[bookmark: OLE_LINK189][bookmark: OLE_LINK190]Bra031833 (s)
	X (A02)
	MF1
	76.77
	

	
	
	
	BrLBD37.3
	[bookmark: OLE_LINK191]Bra037847 (s)
	X (A09)
	MF2
	74.90
	

	LBD38
	[bookmark: OLE_LINK211][bookmark: OLE_LINK212]AT3G49940
	LOB Domain-containing Protein 38
	BrLBD38.1
	Bra036040 (s)
	M (A09)
	LF
	74.80
	[25]

	
	
	
	BrLBD38.2
	[bookmark: OLE_LINK204]Bra012913 (s)
	M (A03)
	MF2
	73.41
	

	LBD39
	[bookmark: OLE_LINK213][bookmark: OLE_LINK214]AT4G37540
	LOB Domain-containing Protein 39
	BrLBD39.1
	[bookmark: OLE_LINK205][bookmark: OLE_LINK206]Bra011772 (s)
	U (A01)
	LF
	76.42
	[25]

	
	
	
	BrLBD39.2
	[bookmark: OLE_LINK207][bookmark: OLE_LINK208]Bra017831 (s)
	U (A03)
	MF1
	71.95
	

	Transport genes
	
	

	TT19
	[bookmark: OLE_LINK215]AT5G17220
	Transparent Testa 19
	BrTT19.1
	[bookmark: OLE_LINK216]Bra008570 (s)
	R (A10)
	LF
	84.51
	[26, 27]

	
	
	
	BrTT19.2
	[bookmark: OLE_LINK217]Bra023602 (s)
	R (A02)
	MF2
	84.98
	


a “(s)”indicates BrABGs that exhibit synteny. “T” indicates genes in the same tandem array as the above genes.
b Letters refer to 24 conserved blocks (A–X) that represent conserved segments identifiable in the ancestral karyotype, A. thaliana and B. rapa [28]. Two letters indicate that the gene is located at the boundary between two blocks; text in parentheses indicates the specific chromosome of B. rapa. Bra035004 was anchored on Scaffold000100, which has not yet been mapped onto a chromosome.
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