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Figure S1. Expression of BrANII and BrANL2 in the seedlings of three Chinese cabbages
after low temperature treatment. The leaves of Line94S at 25 °C were served as the control; 28-
day seedlings were treated at 12 °C for 15 days for the experiment. 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.
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Figure S2. The putative interaction networks of regulatory genes involved in anthocyanin
biosynthesis in purple head Chinese cabbage. The homologous genes from Chinese cabbage and
Arabidopsis are in red and black, respectively. Three R2ZR3-MYB TFs ‘BrMYB1’, ‘BrMYB2’, and
‘BrPAP1’ are highly homologous to MYB90 (AtPAP2, AT1G66390) and MYB75 (AtPAPI,

AT1G56650).
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Table S1. Relative expressions of anthocyanin biosynthesis in seedlings of Chinese cabbage
under 25 °C and 12 °C conditions. Plants of three lines were grown under a 12 h light photoperiod
at 25 °C, 125 mmol m2s"!'; 28-day seedlings were kept at 12 °C for 15 days, and the seedlings that
stayed at 25 °C with same light condition were treated as the control. 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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Table S2. Genes involved in anthocyanin biosynthesis in B. rapa.

OC::;::ZH Start  Stop [;izme Zétene Br Name g’éne Annotation

A05 ‘1‘238 g;go PALI 3A7Toi(3 BrPALI.1 ]53;21?0 Phenylalanine ammonia-lyase 1
A04 ;g (l)g ig;i PALI ?;l;)i%} BrPALI.2 ]73;??)1 Phenylalanine ammonia-lyase 1
A09 ig;g %gg PAL2 1;1.;_36%} BrPAL2.1 }63;;(5)0 Phenylalanine ammonia-lyase 2
A04 z?gl 2224 PAL2 1;236(3 BrPAL2.2 9B7r3(;3 Phenylalanine ammonia-lyase 2
A07 4113;2 é‘;gg PAL2 ?3236% BrPAL2.3 1331r 320 Phenylalanine ammonia-lyase 2
A02 g%SS Si“ PAL3 34253% BrPAL3.1 183;;(3)2 Phenylalanine ammonia-lyase 3
A04 gggl 491‘9‘53 PAL3 0A4T253§ BrPAL3.2 08;323 Phenylalanine ammonia-lyase 3
A0S ng (1) éggg PAL4 ?(3;3;1(0} BrPAL4 9B§§?2 Phenylalanine ammonia-lyase 4
A05 ‘7‘218 zégo C4H ?(};‘29(0} BrC4HI E; 211(; ! Cinnamate-4-hydroxylase

A04 } ;gg ;ij? C4H ?(;5‘29(3 BrC4H?2 }136r;122 Cinnamate-4-hydroxylase

A04 ézgi (1)233 C4H ?(;1;29(3 BrC4H3 113222 Cinnamate-4-hydroxylase

A03 354217 ;é;w C4H 3A0T429€ BrC4H4 E;ggz Cinnamate-4-hydroxylase

A03 ;;i ! ; ;i?’ C4H ?(};‘29% BrC4H5 2Bgr 322 Cinnamate-4-hydroxylase

A05 égg é ég;‘ 4CLI ?12;(0" Br4CL1.0 5’233 4-coumarate:CoA ligase 1

A05 ézég };gé 4CL2 2”‘&% Bra4CL2.1 }1352(2)3 4-coumarate:CoA ligase 2

A05 é;gg (1)4712(6) 4CL2 ?1];3‘8 Br4CL2.2 1135223 4-coumarate:CoA ligase 2

A0S égz (])g? 4CL2 ?1234% Br4CL2.3 11352(5)3 4-coumarate:CoA ligase 2

A0S ;ggg ;;52 4CL2 2A1T234%i Br4CL2.4 ]135223 4-coumarate:CoA ligase 2

A07 ;23‘2 33% 4CL3 6AS{)16%} BrdCL3 flr ggo 4-coumarate:CoA ligase 3

A03 ;Sgg éggg 4CL4 2”‘2%’ BrdCL4.1 1132;?(;0 4-coumarate:CoA ligase 5

A03 éggg 2133461; 4CL4 2A1233;(g Br4CL4.2 }135(())0 4-coumarate:CoA ligase 5

A10 ;ggg %gg CHS ’1*3T953(3 BrCHSI g;ggo Chalcone synthase

A03 %236 §SZ7 CHS ?31;53,3 BrCHS?2 163220 Chalcone synthase

A02 %‘5‘7 3229 CHS ?3T953% BrCHS3 ]33;2(;2 Chalcone synthase

A09 3?5 ? ?274 CHS ‘;T;g BrCHS4 ?;323 Chalcone synthase

A02 3228 gg;g CHS %1;53%} BrCHSS (}?éggz Chalcone synthase

A09 52(6)451 3?(5); CHI ?51132(3 BrCHII }731r 2(2)0 Chalcone isomerase

A07 ;8;? ;? 1; CHI ?51;32(3 BrCHI2 I332r?)80 Chalcone isomerase

A03 ;g (1)(6) 3(3);(7) CHI ?51;32% BrCHI3 ?;;gl Chalcone isomerase
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Bra01
2784
Bra03
1290
Bra02
3872

Flavanone 3-hydroxylase
Flavanone 3-hydroxylase
Flavanone 3-hydroxylase
Flavonoid 3'-hydroxylase
Flavonol synthase 1

Flavonol synthase 2

Flavonol synthase 3

Flavonol synthase 4

Flavonol synthase 5

Flavonol synthase 5

MYB Domain Protein 11

MYB Domain Protein 12

MYB Domain Protein 12

MYB Domain Protein 111

MYB Domain Protein 111
Dihydroflavonol-4-reductase
Dihydroflavonol-4-reductase
Dihydroflavonol-4-reductase
Leucoanthocyanidin dioxygenase
Leucoanthocyanidin dioxygenase
Leucoanthocyanidin dioxygenase

Leucoanthocyanidin dioxygenase

Anthocyanin 3-O-glucoside: 2-O-
xylosyltransferase
Anthocyanin 3-O-glucoside: 2-O-
xylosyltransferase

Anthocyanin 5-O-glucosyltransferase

Anthocyanidin 3-O-glucosyltransferase

Malonyl-CoA:anthocyanidin 5-O-
glucoside-6"-O-malonyltransferase
Sinapic acid:UDP-glucose
glucosyltransferase

Sinapic acid:UDP-glucose
glucosyltransferase

Sinapic acid:UDP-glucose
glucosyltransferase

Sinapic acid:UDP-glucose
glucosyltransferase



A01

A01

A08

A07

A02

A03

A07

A07

A03

A02

A09

A04

A09

A09

A06

A02

A07

A02

A05

A04

A07

A02

A09

A09

A03

A01

A03

Al0

A02

A08

A09

1155
3894
1153
4241
2060
0205
1192
4527
8839
008
1935
7364
2042
6416
2042
6416
1935
7364
8839
008
1576
9736
8626
979
6529
998
7531
679
1773
9539
2476
1813
2238
6380
1112
5340
7061
75
1888
2042
1186
4765
2673
5230
4481
055
2637
5754
2156
5949
6314
22
3082
2548
1167
7671
3117
740
8305
228
2252
67

1155
5345
1153
4960
2060
2987
1193
8309
8840
737
1935
8849
2043
1671
2043
1671
1935
8849
8840
737
1577
3288
8631
281
6533
684
7534
777
1774
0552
2476
2175
2238
7236
1112
6192
7068
17
1888
2818
1186
5628
2673
6023
4481
859
2637
6800
2156
6767
6322
95
3082
3423
1167
8470
3118
547
8306
174
2294
73

UGTS84
A3
UGTS84
A3
UGTp-
CouT

SCPL

PAPI(M
YB75)
PAPI(M
YB75)
PAPI(M
YB75)
PAP2(M
YB90)
PAP2(M
YB90)
PAP2(M
YB90)

178
GL3
EGL3
EGL3
TTG1
TTG1
MYBL2
MYBL?2
CPC
CPC
LBD37
LBD37
LBD37
LBD38
LBD38
LBD39
LBD39
1TI19
1T19
172

ANL?

AT4AG
15490
ATAG
15490
ATIG
03940
AT2G
23000
ATIG
56650
AT1G
56650
AT1G
56650
AT1G
66390
ATIG
66390
ATIG
66390
AT4AG
09820
AT5G
41315
ATIG
63650
AT1G
63650
ATS5G
24520
AT5G
24520
AT1G
71030
ATIG
71030
AT2G
46410
AT2G
46410
AT5G
67420
AT5G
67420
AT5G
67420
AT3G
49940
AT3G
49940
ATAG
37540
AT4G
37540
AT5G
17220
AT5G
17220
AT5G
35550
AT4AG
00730

BrUGTS84A43.1

BrUGTS84A43.2

Brp-CouT
BrSAT

BrPAPI
BrMYBI
BrMYB2
BrMYB2
BrMYBI
BrPAPI
BrTT8
BrGL3
BrEGL3.2
BrEGL3.1
BrTTGI
BrTTG1.2
BrMYBL2.1
BrMYBL2.2
BrCPCl1
BrCPC2
BrLBD37.1
BrLBD37.2
BrLBD37.3
BrLBD38.1
BrLBD38.2
BrLBD39.1

BrLBD39.2

BrTTI19.1(BrG

STI)

BrTT19.2(BrG

ST2)
BrTT2
BrANL2

12

Bra03
9545
Bra03
9544
Bra03
0550
Bra0l
2153
Bra03
9763
Bra00
1917
Bra00
4162
Bra00
4162
Bra00
1917
Bra03
9763
Bra03
7887
Bra02
5508
Bra02
7796
Bra02
7653
Bra00
9770
Bra02
9411
Bra01
6164
Bra00
7957
Bra00
4539
Bra03
9283
Bra0l
2164
Bra03
1833
Bra03
7847
Bra03
6040
Bra01
2913
Bra01
1772
Bra0l
7831
Bra00
8570
Bra02
3602
Bra03
5532
Bra03
7355

Sinapic acid:UDP-glucose
glucosyltransferase

Sinapic acid:UDP-glucose
glucosyltransferase

HXXXD-type acyl-transferase family
protein

Sinapoyl-Glc:anthocyanin
acyltransferase

Production of Anthocyanin Pigment 1
Production of Anthocyanin Pigment 1
Production of Anthocyanin Pigment 1
Production of Anthocyanin Pigment 2
Production of Anthocyanin Pigment 2
Production of Anthocyanin Pigment 2
Transparent Testa 8

Glabrous 3

Enhancer of Glabrous 3

Enhancer of Glabrous 3

Transparent Testa Glabrous 1
Transparent Testa Glabrous 1
MYB-Like 2

MYB-Like 2

CAPRICE

CAPRICE

LOB Domain-containing Protein 37
LOB Domain-containing Protein 37
LOB Domain-containing Protein 37
LOB Domain-containing Protein 38
LOB Domain-containing Protein 38
LOB Domain-containing Protein 39
LOB Domain-containing Protein 39
Transparent Testa 19

Transparent Testa 19

Transparent Testa 2

ANTHOCYANINLESS 2



3619 3619 ATIG Bra02
A09 66 g5z ANII 12910 BrANII 047 ANTHOCYANINII

The information of this table was collected from Brassica database. A¢, Arabidopsis; Br, Brassica.



Table S3. Primers for the qRT-PCR analysis in Chinese Cabbages.

Produc
Gene Forward Primer (5’ to 3°) Reverse Primer (5’ to 3°) t (bp) a
BrEF-1a ATACCAGGCTTGAGCATACCG GCCAAAGAGGCCATCAGACAA 117
BrPALI. 1 TTAGGAAGCCTGTGGTGAATC GTGCCTTTGCCCATACTCTC 163
TGATGTCTTGCGAGATGAGATTA
BrPALI1.2 TACGGTTTCAAAGGAGCG G 150
BrPAL2.1 AACTCCAAAGCCACAGGTCC TCAGGCTTCCCGCTCATAA 236
BrPAL2.2 CTCCGTGGAACCATAACC GGCGAGGACCGATTGAAC 264
BrPAL2.3 GGGTCGCATTGCAGACAGA GTTATGGTTCCACGGAGGG 229
BrPAL3.1 ATTCCTCAACCACGACATCA GCTCGTCTCGCACAAACCT 275
BrPAL3.2 GAGCAAAGGGACGACGGT ATCCAGTGGTGATTCCATAAGT 119
BrPAL4 ACTGCCTCCGATGCCTTTA ACAGAACCATCGAAGCCAGAC 121
BrC4H1 CGGTCCTATGCCGATTCCA ACCATGTCCTGCCCTTTGC 249
BrC4H?2 CGCTGCGATTGAGACAACACT TCCTTAGCTTGCTCTGGATTT 86
BrC4H3 CGAACACTGGCGTAAGATGC TCACGTCCTCCACGACACTC 116
TGTTATGTTCGGTAAAAGGTTC
BrC4H4 G GTAGGCTTAGCACTCGCAATC 246
BrC4HS CTCTTCCCCAAACCTAACCAA  GTTTCCTCAACACGATCCCTTT 287
BraCLI GAGTTGGTGCCTCCATCTTG CTTCCGTCATTCCGTATCCCT 264
BraCL2.1 CGACAAACTGAAAAGCCTCC CGGTGAAGTTGACGTTAGGG 272
CTGGTGAAGTTGAGATTAGGGT

Br4CL2.2 GACCTGACTCAAGCGGACGA TT 185
Br4CL2.3 TCACCTACGCCGATGTTCA GGCTTGTGCCTGTTTTGC 209
Br4CL2.4 CCACAGCAGCAACGATAGAC CAACAGGAACCTCACCAGCAT 228
Br4CL3 ATCGGGGCGTTATTGGA GAGCCTGATTTTGACGGTGTT 209
Br4CL4.1 GGCTCAAGCGGACGAAAC TGTGAAACATAGGGAGGAAA 218
Br4CL4.2 TCACCACAACCGCCAATC CCACGCAAACTATCAGAACG 147
BrCHS1 CGCTCATTGTCGGTTCG AGGGAGTTCCAGTCGCTTAT 235
BrCHS?2 CTGAGAACAACCGTGGCG CGAGTCGGGAAGAATGG 221
BrCHS3 CTACTACTTCCGCATCACCAAC GTGGCGTTTTCTTATGGTCG 94
BrCHS4 AAAGAGGCGGCAGTGAAG GGCGAGACGGAGGACAGT 204
BrCHS5 TACCATCAAGGCTGCTACGC TCAGGGTCTGAACCCACAAT 209
BrCHII CCTCCTGGTGCTTCCATCCT GAACTGCCTCTGCCAACAACT 130
BrCHI2 CACTGTCCAACACCGTTACCC ACACCGATGACCGTGAAGAT 167
BrCHI3 ATCCGTCCCTTTCTTCCG éCTGCTTTAGCCTCAGAGTATGT 168
BrF3HI AAGCGGATACACGGTTGC ACACGAGACGTAGGGAAG 289
BrF3H? gTCAACTACTATCCCGAGTGTC GCTGCCTAATATGTCGTCCTG 108
BrF3H3 ATTACCCCAAATGCCCTCA GAACCTCCCGTTGCTCAGATAG 209
BrF3'H TGCCCGCACTTGATTGTTT CCGTTCTTCATCGCCTCGT 118
BrFLS1 ACTCTCGGAAGGGTTAGGCT CGATGTGAACAATGACGGC 254
BrFLS?2 ATCTTTTCCACAGAATCTTGCC CTCCGACTTTTCGCCACC 200
BrFLS3.1 TACTATCCGCCGTGTCCTG GAACGCCTGAAGCCCTAA 111
BrFLS3.2 TTTTCTATCCGCCGTGTCC TACCTCCCATTGCTCATCC 205
BrFLS3.3 CGTGCGGTGGTAAAAGCC CCTTCTCAGGCAGCTCAAAGA 124
BrFLS4 ACTACTATCCGCCGTGTCGTC TTCTCCGTGTTCAAAGTCGTTC 247
BrMYBI12.1 AGCCAGAGGGTCATCAGAGA AGCCTCTTTCTCATCGCAAA 187
BrMYBI12.2 GTCTTCAGTCTTGTCCGTCG AATGTTATTGTCATCCCCTTG 125
BrMYBI111.1 CAATGTCTCCCACAACCTAAA CCAACCATTCATACGCTCCC 100
BrMYBI111.2 TGTTATGTGCGTTTGTTTGAGG CGATCCACTTGCCGTATTTCT 278
BrDFR1 GACGGCGTTTTCCACATAG TCCCCAACACTCCATTCAC 94
BrDFR2 AGGAAGGAAAAGCGACGAC AGATTAACCTGATCCGGTGAGA 286
BrDFR3 GATGTCCTCGGGCTGCTAA CGAAGTGTCCAAGTCGTAATGC 258

14



BrANS1

BrANS?
BrANS3
BrANS4

BrUGT79B1(BrUF3GT

2)

BrUGT75CI1(BrUF5GT)
BrUGT78D2(BrUF3GT

1)

BrSMAT
BrUGTS84A1.1
BrUGTS84A41.2
BrUGTS84A2.1
BrUGTS84A42.2
BrUGTS84A3.1
BrUGTS84A43.2

Brp-CouT
BrSAT
BrPAPI
BrMYBI

BrMYB2

BrTTS
BrGL3
BrEGL3.2
BrEGL3.1
BrTTGI
BrMYBL2.1
BrMYBL2.2

BrCPClI

BrCPC2
BrLBD37.1
BrLBD37.2
BrLBD37.3
BrLBD38.1
BrLBD38.2
BrLBD39.1
BrLBD39.2
BrTT19.1(BrGSTI)
BrTT19.2(BrGST2)
BrTT?

BrANL?

BrANII

GAAGACGAAACCATCCCGTGAG
A

CCAAGGGTATGGAAGTAAAT
GGAGCATCAGGTGGTCGTT
ACGCAAACTCACCCGACA

CCCTAACTCTTGTCCCTGCTG
ATCGGACGAGGACTACATC

AACTCCTCGTTATTCCCCTCAG
CTTTCTTTGACTTGGGTTGGC
TCTTCAGTGGCGTGTTTTGTC
TCCTTCAGTGGCGTGTTTC
GACCGAGCCCTCAAACCTATG
CATTCGGAACCGTCGCTTAT
GGTTAGCCGACGATGACGA
CCTTCTTATGGGTGGTTCGG
TCAAAGACTATCTCCCTAACCTC
A

CAGCATGTTGATTCTGGCTCT
TTCCTTGCTCTTCAACCCA
GGAAACAGGTGGTCTTTAATTG
GTCAGAATAGGTGGTGGGAAAG
T

AAAGCGTATGCGAGGAG
CCGCATCAATCGTAGCAC
ATCTAAAGAAACACCTCGCAG
CTCAGACGTTTGTTGGAGCA
ATCCTATGTCGGTTTACTCGG
ACCGACGACGAAGTAAGGAT
CCAGGTTGCTACATCGTGC

CGTGTTCCGAAGAAGTAAGTAG
C

ATGTTCCGAAGAAGTGAGTAGC
TTTCATCTCCGCTGTGCC
GGGAGAACAGTGAATCCAGTC
AATCGGAATGCTGTGGACG
GCTTGTGGGAGAACTGTGAACC
CGGTTCTTTGAGACCTATCCC
TCCACCGCCGCAGTTTA
CATCCTTCGTCCTTGCTTCC
GAGCCATTGCGAGATACTACG
TAGTCATCAAGCCCAGGTTAGG
AAACCAACCAACAGAAAAGTCG
TCCCCACTGGTCTAGCTTATG
AGGAGCGGCGGTTTCTA

TTAGCCAACTTACTTCCATACC
TAAGCCGAGACCGACAGAG
GGTTGGTCTTCGGTTAGTAGTTC
GCCCCGACTTTATCTTCTCC

CAATGCCCTCGTGTCTCC
CCACCACCAGACCTTTATC

CTGTCCAAAACGCAACCCA
CGGCGAGTGGGAGATAATG
TTCTCCGCTATGTCCTCCC
TCCCCATTGCGGACAAC
GGCAAGCACAAGACTGGACC
CTCCCCACTGAGGCAAACA
CGCAAGACTGGACCCATAGAA
AGCCTCTACGGTTGAGTTCC

ACTCAGCGACTGTGAAAAGAA
CCTCTTTCTCACCAATACCGA
GCTCATATTTCTCCGCATCTTT
GTTTCTTGCTCAGATGGGTG

CCATCCAACAGGCTCCAAAGT

TGTTTGACTTCGGGTGGTT
AACCGTTCATTCAGTTTCTC
CCATCTCCCCATTCCAGC
CGAGATCACGCCTTGGTAAT
ACGCAATGCCAATCCAAT
GGGACGAGACCGATGTTGAG
TTATTTCAGTATCGGTTCGTCC

CCGTGTTTCATAAGCCAATA

CGAATCCGTGTTTCATAAGC
TGCTCCGTTGACTGGGTT
GGCAGAAGAGTCCAGCGTAG
GCTTGAAAATCTTGAATGGTGG
GAGAATCGGCAGTGGTGGTAG
TCTTGTTGTTGCTCTGACGCTA
CGCCGCTGATTCCATTTTC
GCAGGGCGGTTTAGTTCAG
CGACCTCAACATCAGCCCAC
CGACGCAAGCCGATTCTC
TTCCACAACCCAAACCAT
CTCGGCTCCTCCTGTTCTTA
CTTTGTGGGAGGGTAAGGATG

220
214
117
286

165
233

271
144
206
97

286
297
219
179

156
103
201
91

133

154
169
106
137
84

290
183

175
179
97

282
226
251
212
101
135
111
107
276
240
293

a: sequence length was acquired according to the BRAD database.



