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Figure S1 Electrophoresis results of cBrMYB2 and different phenotypes of Chinese cabbage. a 

Electrophoresis results of cBrMYB2 from purple head Chinese cabbage ‘11S91’, and its female 

parent ‘94S17’ and male parent ‘95T2-5’; b-d different white head Chinese cabbages; e orange 

head Chinese cabbage; f-i different purple head Chinese cabbages; j electrophoresis results of 

cBrMYB2 from different phenotypes of Chinese cabbage. M1: DL2000 Marker. 

 



Figure S2 Multiple sequence alignment analysis of BrMYBs in Brassica rapa. 

a Multiple sequence alignment analysis of cBrMYB2 among purple head Chinese cabbage 

‘11S91’ and its parents ‘94S17’ and ‘95T2-5’. ‘95T2-5’ and ‘11S91’ had consensus coding 

sequence (CDS). The cBrMYB2 of ‘Chifu’ was downloaded from BRAD database. 
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c Multiple sequence alignment analysis of cBrMYB2 from different phenotypes of Chinese 

cabbage. The cBrMYB2 of ‘Chifu’ was downloaded from BRAD database. 

 
 



 
 

 

 

 

 

 



d Multiple sequence alignment analysis of gBrMYB2 between purple head Chinese cabbage 

‘11S91’ and its female parent ‘94S17’. ‘95T2-5’ and ‘11S91’ had consensus genomic DNA 

sequence (gDNA). 





 

 

 

 

 

 

 

 

 

 

 

 



e Multiple sequence alignment analysis of gBrMYB2 from different phenotypes of Chinese 

cabbage. The gBrMYB2 of ‘Chifu’ was downloaded from BRAD database. 





 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Figure S3 Multiple sequence alignment analysis of BrMYB2 in different Chinese cabbages. 

‘11S91’ and ‘95T2-5’ had consensus BrMYB2 sequences, whereas ‘Chifu’ and ‘94S17’ had 

consensus BrMYB2 sequences. 

 

 

 

 

 

 

 

 

 

 



Figure S4 Electrophoresis results of gBrMYB2 from different phenotypes of Chinese cabbage 

and co-segregation analysis using markers ‘BrP1’ and ‘BrP2’ in the F2 population. a 

Electrophoresis results of gBrMYB2 from purple head Chinese cabbage ‘11S91’, and its female 

parent ‘94S17’ and male parent ‘95T2-5’; b electrophoresis results of gBrMYB2 from different 

phenotypes of Chinese cabbage; c co-segregation analysis using marker ‘BrP1’ in the F2 

population; d co-segregation analysis using marker ‘BrP2’ in the F2 population. W: white head 

Chinese cabbage; P: purple head Chinese cabbage; H: hybrid Chinese cabbage. M1: DL2000 

Marker; M2: DL10000 Marker; M3: DL5000 Marker. 

 

 



Figure S5 Multiple sequence alignment analysis of MYBs in different Crucifer species. At: 

Arabidopsis; Bo: B. oleracea; Br: B. rapa; Rs: Raphanus sativus. Arrowheads indicate 

differential proteins produced by SNPs between purple head Chinese cabbage ‘11S91’ and its 

female parent ‘94S17’.  

 

 

 

 

 

 



Figure S6 Multiple sequence alignment analysis of MYBs in different Solanaceae species.  

 



Figure S7 Prediction of elements of BrMYB2 promoter in 11S91. Sequence marked with 

different color was in accordance with element showing in figure statement, and figure mainly 

showed results at the upstream region of 1500 bp started from ATG translation start site. 

 

 

 

 



 

 

 

 

 

 

 

 



Figure S8 Alignment analysis of BrMYB2 promoter in different Chinese cabbages. Results 

showed the different CT repeat region. 

 

 

 

 

 

 

 

 



Figure S9 Results of PCR screening on T1 and T3 homozygous transgenic Arabidopsis. a T1 

CaMV35S:cBrMYB2 lines detected by BrMYB2 clone primer; b T1 CaMV35S:cBrmyb2 lines 

detected by BrMYB2 clone primer; c T3 transgenic lines detected by BrMYB2 clone primer. M: 

DL2000 Marker. 

 

 

 

 

 

 

 

 

 



Figure S10 Identification of T1 and T3 homozygous transgenic Arabidopsis on MS solid medium 

containing 50mg·L-1 kanamycin (Kan). a WT Arabidopsis without Kan; b WT Arabidopsis with 

Kan; c T1 CaMV35S:cBrMYB2 lines with Kan; d T1 CaMV35S:cBrmyb2 lines with Kan; e-k T3 

CaMV35S:cBrMYB2 lines with Kan; l-o T3 CaMV:cBrmyb2 lines with Kan. Scale bar is 1.2 cm. 

 

 

 

 



Figure S11 Gene expression patterns of anthocyanin biosynthesis in T3 CaMV35S:cBrMYB2 

Arabidopsis. a WT Arabidopsis; b-h seven different CaMV35S:cBrMYB2 lines; samples were 

50-day Arabidopsis seedlings; i qRT-PCR and semi-qRT-PCR analysis of BrMYB2, and Line06 

of T3 cBrMYB2 lines served as the control. j-ab Expression patterns of ABGs in Arabidopsis, 

and WT Arabidopsis served as the control in data analysis. Values are presented as means ± SD 

(n = 3). The different letters above each column are significantly different at p < 0.05 by 

Duncan’s test. The scale bar is 2 cm. 



 

 

 

 



Figure S12 Results of PCR detecting on T1 and T3 homozygous transgenic Arabidopsis using 

BrMYB2 clone primer. a T1 CaMV35S:gBrMYB2 lines; b T1 CaMV35S:gBrmyb2 lines; c T3 of 

CaMV35S:gBrMYB2 transgenic Arabidopsis; d T3 of CaMV35S:gBrmyb2 transgenic 

Arabidopsis, M1: DL2000 Marker; M2: DL10000 Marker. 

 

 

 

 

 

 



Figure S13 Identification of T1 and T3 homozygous transgenic Arabidopsis on MS solid medium 

containing 50mg·L-1 Kan. a WT Arabidopsis without Kan; b WT Arabidopsis with Kan; c T1 

CaMV35S:gBrMYB2 lines with Kan; d T1 CaMV35S:gBrmyb2 lines with Kan; e 50-day WT 

Arabidopsis; f 50-day T1 CaMV35S:cBrMYB2 lines; g 50-day T1 CaMV35S:gBrmyb2 lines; h 

50-day T1 CaMV35S:gBrMYB2 lines. i-k T3 CaMV35S:gBrMYB2 lines with Kan; l-n T3 

CaMV35S:gBrmyb2 lines with Kan. Scale bar is 1.2 cm. 

 



Figure S14 Sequence alignment analysis of identified BrMYB2 and Brmyb2 using reverse 

transcription-PCR in transgenic Arabidopsis lines.  
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Table S1 Primers used in this work. 

Gene 

/Primer 

name 

Forward Primer (5’ to 

3’) 

Reverse Primer (5’ to 

3’) 

Produc

t (bp) 

Gene 

Num

ber 

in 

BRA

D 

Arabido

psis 

BlastN 

in 

NCBI 

Utilization 

Description 

QJ-46 

TGTCTATCTGACTT

GTGGTGTATCC 

ATACCTCATAACAC

TGCATCCATAG 

178 —— —— Mapping 

LY-2 

TTTATTATTGTGGA

CACCAACCATC 

CTTATACAAACTTC

TAATGGCAAAGG  

123 —— —— Mapping 

LY-3  

TAAACCTAAAAATA

CATCTGCTTCC   

TTTAACGTGAGAGC

TTGAATGC 

128 —— —— Mapping 

SSR14-36 

 

TGTAATCATCCATA

ACCATATAAGCG  

GGGGGTTGTTGGCA

TTTTAC 

162 —— —— Mapping 

BrMYB2 

ATGGAGGGTTCGTC

CCAAG 

TCAAGTTCCAGTTT

CTCCATCC 

1665/54

41 

Bra00

4162 

AT1G6

6390 

(AtPAP

2) 

Gene cloning 

BrMYB2 

GCTCTAGAATGGAG

GGTTCGTCCCAAG 

GGGGTACCTCAAGT

TCCAGTTTCTCCAT

CC 

1681 

Bra00

4162 

AT1G6

6390 

(AtPAP

Vector 

constuction 

(XbaI and 



2) KpnI) 

BrMYB2 

CGGGATCCATGGAG

GGTTCGTCCCAAG 

GGGGTACCTCAAGT

TCCAGTTTCTCCAT

CC 

5457 

Bra00

4162 

AT1G6

6390 

(AtPAP

2) 

Vector 

constuction 

(BamhI and 

KpnI) 

BrP1 

TGGTGTACTTTGAT

CCTTCGTG 

ACTGCATTCGCGTC

TCCTAC 

4080/30

6 

—— —— 

Co-separation 

analysis 

BrP2 

CTTTTCTGCACGAA

CCCG 

ATTCGCGTCTCCTA

CTCCATAT 

4122/34

8 

—— —— 

Co-separation 

analysis 

BrEF-1-α 

ATACCAGGCTTGAG

CATACCG 

GCCAAAGAGGCCA

TCAGACAA 

116 

Bra03

1605 

AT5G6

0390 

(AtEF-1

-α) 

qRT-PCR 

BrF3'H 

CCATCCACCAACAC

CACTCT 

AGCTTCTCCGGCGT

AACTCCTCC 

347 

Bra00

9312 

AT5G0

7990 

(AtF3'H

) 

qRT-PCR 

BrDFR 

GACGGCGTTTTCCA

CATAG 

TCCCCAACACTCCA

TTCAC 

94 

Bra02

7457 

AT5G4

2800 

(AtDFR

) 

qRT-PCR 

BrANS 

GAAGACGAAACCA

TCCCGTGAGA 

TTAGCCAACTTACT

TCCATACC 

220 

Bra01

3652 

AT4G2

2880 

qRT-PCR 



(AtANS) 

BrMYB2 

AGGTGGTCTTTAAT

TGCT 

TCCAAGGCATAGA

GGAACAA 

257 

Bra00

4162 

AT1G6

6390 

(AtPAP

2) 

qRT-PCR 

BrTT8 

TAGATACACACATG

GACATG 

TCTTTGACATTCTC

AACTCTCCACGA 

168 

Bra03

7887 

AT4G0

9820 

(AtTT8) 

qRT-PCR 

BrMYB2-Pro

moter 

TGGAACAATGGAA

AGATTGTCCAG 

GGACCAGCTATAAT

TTTAGAAGTATCT 

2368 —— —— 

Promoter 

cloning 

BrMYB2-Pro

1 

CCAAGCTTGGTCTT

CTGAGTATAAATGA

GCATG 

CGGGATCCGGACC

AGCTATAATTTTAG

AAGTATCT 

2272 —— —— 

Promoter 

cloning and 

vector 

construction 

BrMYB2-Pro

2 

CCAAGCTTGCATAA

GATGAGATGGAGA

AACTG 

CGGGATCCGGACC

AGCTATAATTTTAG

AAGTATCT 

2010 —— —— 

Promotor 

cloning and 

vector 

construction 

BrMYB2-Pro

3 

CCAAGCTTCTGAAC

TCCCTAGCCAAAAG

TAC 

CGGGATCCGGACC

AGCTATAATTTTAG

AAGTATCT 

793 —— —— 

Promoter 

cloning and 

vector 

construction 

BrMYB2-Pro CCAAGCTTAGTTGT CGGGATCCGGACC 642 —— —— Promoter 



4 GTACTCATACATCA

ACCCT 

AGCTATAATTTTAG

AAGTATCT 

cloning and 

vector 

construction 

BrMYB2-Pro

5 

CCAAGCTTTATTCT

GTTTTTAACTCTGG

TGCATG 

CGGGATCCGGACC

AGCTATAATTTTAG

AAGTATCT 

498 —— —— 

Promoter 

cloning and 

vector 

construction 

AtACT2 

CACTTGCACCAAGC

AGCATG 

GATTCCTGGACCTG

CCTCATC 

158 —— 

AT3G1

8780 

qRT-PCR 

AtCHS 

CGCATCACCAACAG

TGAACAC 

TCCTCCGTCAGATG

CATGTG 

101 —— 

AT5G1

3930 

qRT-PCR 

AtCHI 

CCGGTTCATCGATC

CTCTTC 

ATCCCGGTTTCAGG

GATACTATC 

88 —— 

AT3G5

5120 

qRT-PCR 

AtF3H 

CAGATCGTTGAGGC

TTGTGAGA 

ACGAGTCATATCCG

CCACTAAGT 

87 —— 

AT3G5

1240 

qRT-PCR 

AtF3'H 

GCTCTCGCCGGAGT

ATTCAA 

CCAGCGACGCCTTG

TAAATC 

74 —— 

AT5G0

7990 

qRT-PCR 

AtDFR 

AACGGATGTGACGG

TGTTTT 

TCCATTCACTGTCG

GCTTTA 

93 —— 

AT5G4

2800 

qRT-PCR 

AtANS 

CGATGAAAAGATCC

GTGAGA 

GCCAATTTACTTCC

ATAGCCT 

215 —— 

AT4G2

2880 

qRT-PCR 

AtUGT79B1

（UF3GT2） 

CAACTGGTTTTCCG

TTTCTGGTT 

GCTTCCTCGACGGT

TGATACAC 

64 —— 

AT5G5

4060 

qRT-PCR 



AtUGT75C1

（5GT） 

CGAAGGCATTACCG

TCAGC 

GCATCGTGTTCCAA

AGCAG 

112 —— 

AT4G1

4090 

qRT-PCR 

AtUGT78D2

（UF3GT1）  

CACCGCACAATCCA

ACTCT 

GCATTTATCTCCGT

CGCCAT 

273 —— 

AT5G1

7050 

qRT-PCR 

At5MAT 

AGCCACGCTCCTCC

ACTATC 

ACGGCATCTTTGTC

GTCAGG 

102 —— 

AT3G2

9590 

qRT-PCR 

AtGST 

TGGTCGAGGATCTC

AAAGTG 

TGAATTCTTCACCA

GCCAAA 

93 —— 

AT5G1

7220 

qRT-PCR 

AtMYB11 

AAGTGGAGCAGAG

GAACCCG 

TTGTGCCCAACTGA

CATCCC 

219 —— 

AT3G6

2610 

qRT-PCR 

AtMYB12 

TGATGGGGAGTTGC

ATAACATA 

AACGACTCCACCGA

TGGAC 

114 —— 

AT2G4

7460 

qRT-PCR 

AtMYB111 

AATAACAAGACCA

AGAAGAAGAAGAA 

AGAAACATTGTGA

GGCCGTC 

92 —— 

AT5G4

9330 

qRT-PCR 

AtTT8 

 

TGAATCAACCCATA

CGTTAGACA 

GGGGTGTGACATG

AGAAGTGT 

102 —— 

AT4G0

9820 

qRT-PCR 

AtGL3 

AGTGTTTAGCCGTT

CTCTTCTAGC 

TGTCTTCCGTAATA

TGTTCTGTGG 

113 —— 

AT5G4

1315 

qRT-PCR 

AtEGL3 

TTGGCACGACCGAA

CATA 

TTGATAGTCTGATC

TTGTCGATATTGT 

100 —— 

AT1G6

3650 

qRT-PCR 

AtTTG1 

TCCTCGAAGATTAC

AACAACCG 

CGGGAGAGGCTTA

ACGGTCAT 

72 —— 

AT5G2

4520 

qRT-PCR 



AtTT2 

GCGAAGGCAAATG

GAGCACT 

CCAAGAAGATTATG

GAGACGGA 

160 —— 

AT5G3

5550 

qRT-PCR 

Br: B. rapa; At: Arabidopsis.



Table S2 MYBs involved in anthocyanin biosynthesis in different species.  

Species Gene name  GenBank/Tair/BRAD ID 

Arabidopsis ATMYB113 AT1G66370 

Arabidopsis ATMYB114 AT1G66380 

Arabidopsis AtMYB75 (PAP1) AT1G56650 

Arabidopsis AtMYB90 (PAP2) AT1G66390 

Arabidopsis AtTT2 AT5G35550 

Arabidopsis AtMYBL2 AT1G71030 

Arabidopsis AtMYB11  AT3G62610 

Arabidopsis AtMYB12 AT2G47460 

Arabidopsis AtMYB111 AT5G49330 

Brassica rapa ‘Chifu’（heading Chinese cabbage‘Chifu’） BrMYB2 Bra004162 

Brassica rapa ‘Chifu’（heading Chinese cabbage‘Chifu’） BrPAP1 Bra039763 

Brassica rapa ‘Chifu’（heading Chinese cabbage‘Chifu’） BrMYB1 Bra001917 

Head Chinese cabbage Line 94S17 BrMYB2 Bra004162 

purple Chinese cabbage Line 11S/95T BrMYB2 Bra004162 

Cauliflower BoMYB1 GU219985 

Cauliflower BoMYB2 GU219987 

Cauliflower BoMYB3 GU219988 

Cauliflower BoMYB4 GU219989 

Snapdragon AmROSEA1  ABB83826 

Snapdragon AmROSEA2 ABB83827 

Snapdragon  AmVENOSA ABB83828 

Sweet potato IbMYB1  BAG68211 

Sweet potato IbMYB2-1 BAF45116 

Sweet potato IbMYB2-2 BAF45117 

Sweet potato IbMYB2-3 BAF45118 

Sweet potato IbMYB2-4 BAF45119 

Tomato LeANT1  AAQ55181 

Morning glory InMYB1  BAE94389 



Morning glory InMYB2 BAE94709 

Morning glory InMYB3 BAE94710 

Pepper CaA  CAE75745 

Petunia PhAN2 AAF66727 

Grape VvMYBA1  BAD18977 

Grape VvMYBA2 BAD18978 

Grape VvMYBA3 BAD18979 

Grape VlMYBA1-1  BAC07537 

Grape VlMYBA2  BAC07540 

Gerbera GMYB10  CAD87010 

Apple MdMYB1-1  ABK58136 

Apple MdMYB10 ACQ45201 

Apple MdMYBA BAF80582 

Maize ZmP1 AAA19819 

Maize ZmC1 AAA33482 

Rice OsC1 BAD04024 

Black Spruce PmMYBF1 AAA82943 

Strawberry FaMYB1 AAK84064 

Oncidium Gower Ramsey OgMYB1 ABS58501 

Phalaenopsis hybrid cultivar PhMyb9 ACH95795 

Diplacus aurantiacus MaMYB ACA04006 

Solanum melongena SmMYB AGK37072.1 

Prunus cerasifera PcMYB10 ABX71495 

Prunus cerasifera PcMYBA ABX71495 

Prunus persica  PpMYB10 EU155160 

Nicotiana tabacum NtAN2 ACO52470 

Raphanus sativus  RsMYB1 AKM95888 

 

 

 



Table S3 Expression patterns of ABGs in Chinese cabbage at head formation period. Seedlings 

of ‘94S17’ stayed at about 10 DAS were treated as the control in qRT-PCR data analysis. The 

means are values ±SD. The different letters in each line are significantly different at p < 0.05 by 

Duncan’s test. 
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