
Supplementary materials:

Table S1 The CONSTANS-like genes published in other species.

Gene published Gene ID Species Group Function Reference

CO AT5G15840 Arabidopsis I Accelerating flowering in response to long days [1]

COL1 AT5G15850 Arabidopsis I Accelerating the circadianclock [2]

COL2 AT3G02380 Arabidopsis I No influence on flowering time in overexpression plant [2]

COL3 AT2G24790 Arabidopsis I Promoting lateral root development; daylength-sensitive 
regulator of shoot branching

[3]

COL5 AT5G57660 Arabidopsis I Inducing flowering under short days condition [4]

COL7 AT1G73870 Arabidopsis III Regulating branching and shade avoidance rsponse [5]

COL8 AT1G49130 Arabidopsis III Delaying flowering under long-day conditions [6]

COL9 AT3G07650 Arabidopsis II Delaying flowering [7]

Hd1 Os06g0275000 Rice I Promotion of flowering under short-day conditions and  
inhibition under long-day conditions

[8]

Ghd7 Os07g0261200 Rice II Delaying flowering under long day condition [9]

OsCO3 AB001887 Rice I Delaying flowering under short day condition [10]

OsCOL4 Os02g0610500 Rice I Delaying flowering [11]

DTH2 JX202590 Rice II Promoting flowering under long day condition [12]

LpCO AY600919 Ryegrass I Accelerating flowering [13]

HvCO1 AF490467 Barley I Accelerating flowering [14]

HvCO9 AB592332 Barley I Delaying flowering [15]
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Table S2 Primer sequences used for qRT-PCR.

Forward primer Reverse primer

BniCOL01 GCACGACACTTTGTTCCCTT TTACAACCCTAAGCTGCCGA

BniCOL02 CGTTCAGAATCGGTCAACCC CCGACGAGTCTCTCCAGAAA

BniCOL03 TGGCCAGACTGCATGGATAT TTCTTGGCCTCTTCTCTGCA

BniCOL04 GGAAGAGCAAGACCAACAGC GAGAGGGTCCAATATCGGCA

BniCOL05 AGATGGACGGGGAACAAGAG AGAGGAAGAGGTTGTCGGTG

BniCOL06 CTCTCGAAGGCTTCAATGGC ACCCACAGAGCAAGGAACAT

BniCOL07 GGAGAACTTCAGGCACTTGG CTTCCGACACGCATACTTGA

BniCOL08 CAACTCCTTCGAGCAAAAGC GACCTCTGTGTCCCTCGAAC

BniCOL09 CGACACACCGAAGAGGAAGA GGCTTTGACCATGGCACTAC

BniCOL10 TCAAAATTTCGCCCAAGAAG ATCGAGATAGCCGCTGTGAT

BniCOL11 GAGCAAAGCGTGTCGTTACA ATGGCTCCACTGAGCAATTT

BnHDZIP01 TAATGGCTCAGGACCACCTC TCGCATTCCATCTCTGTCTG

BnHDZIP02 CCCTGACAGGAAAATGAAGC ACTGCTTGCTCGCTTAGCAT

BnHDZIP03 ATTTCCGGCGAAGTAGAGGT TGTGGTGTGCTCTTTGAAGC

BnHDZIP04 GGACTCAGACAGCGGAAAAG ATCGGGAGATGTCAACGAAC

BnHDZIP05 TCCTGGAGAAGAGCTTCGAG GACTCGTAGTCGGCCTTGAG

BnHDZIP06 ATGTTGTCGGGCAACTTTTC TGACTTGAGACTCGCATTGG

BnHDZIP07 AGGACGAGGACGGCTCTAAC CTTCCGTTTGCTTCAGCTTC

BnHDZIP08 AGCAGAAATGCTTCCCAGTG ATTTCTTGGGCAATTTGTCG

BnHDZIP09 CAACAAAAACCCACAAACCC CTTCGTTTCGAGCTCTCGTC

BnHDZIP10 CTTGGCGTCCAAGTTTGAGT CGCTCAAAATCGCCTCTATC

BnHDZIP11 TCTAACCCAACCACACCACA CCTTCTCGAAGCTCATCACC

BnHDZIP12 AACATACGCAGAGCACAACG ATTTGGACCCACTCAACAGC

BnHDZIP13 GAGACCGCCGTTGTTATCAT GGGTCGGAACTAGTGGTGAA

BnHDZIP14 ATGAGCGGAAGATTTGATGG CAACACGGAGAAGGTGTGTG

BnHDZIP15 CCCTTGCCTTGTGCTAAGAG GGGGGAAGTGAAAAGTGTGA

BnHDZIP16 GAGGGGAAAGGAAGAGATGC TGTCATCTGGGTGTGGACAT

BnHDZIP17 AGATCCGAGACATGGACGAC CACGGCTCAACTCCTTTCTC

BnHDZIP18 GCCCACCAAAAGATCACAGT CTCTCTGGCTCGAGCTTGTT

BnHDZIP19 TGCTTGTCTCCATGGTCTTG CAAACAGGCGTGAACTCAAA



Forward primer Reverse primer

BnHDZIP20 ATTGACAGCCCTCTCTCCAA TGGAGGTGTTGGTGATGTTG

BnHDZIP21 GCCATAGCCGAAGAAAACAG GGTCTGGCTTGTTGTCGTTT

BnHDZIP22 TGTCGTCGTTTCACATGGAT CGAGTTGACCCGTTTTCTTC

BnHDZIP23 CCGACAACAACAGCAACAAT ACAGCTCCACCCATTTGTTC

BnHDZIP24 CGAGAATCTGACGGAGGAGA GCCCATAAGAGTGTGGGTGT

BnHDZIP25 GGAGATCGTCAACCAGTCGT ACAAAAACGACACCGACCTC

BnbZIP01 GAAACCCATTTCCGTCCTTC ATCCGTTCGGTTACTGTTCG

BnbZIP02 AGCGAGCACAGGATTAGCAT CCTTATTGGTCGTTGCAGGT

BnbZIP03 CCAGTGCAGCCAAAACACTA ATGAGCTCTCTGGGGTTCAA

BnbZIP04 GTTGTTGGGTTCGGTAATGG CTCCTCCTCAAGCCTCACTG

BnbZIP05 CCAAGAGGATTCTTGCGAAC CCATTGCTTGTAACCGGAGT

BnbZIP06 CTTCAGCTGATTGTGGCTCA ACTGTTCGTGTGACGATCCA

BnbZIP07 TCAACGATTGCTTCTGAACG GCTGTTGGTGATGGTGATTG

BnbZIP08 TGCCACCAAAAATACCGATT ATCATCAGAGGCTCCAGGAA

BnbZIP09 TCGATCGGTACCAGAGGACT TCTGCAAAGAGCCTTCCATT

BnbZIP10 TAACACTGCCACTTCCACCA GGTCGGTGGTGAGTTGATCT

BnbZIP11 ACGTCTTCCACCTCATCACC TGATCCAACCCCTGAGAGAG

BnbZIP12 CCATGCCTCCTGATAAGCTC TAACGCGAACCTGGAACAGT

BnbZIP13 CCAGGATGAGGAAGCAGAAG ACGATCTCGTCAAGGGACTG

BnbZIP14 GGCGATCACGAAGAAGAAAG AGCCTCTTGCAACCATGTCT

BnbZIP15 GAAGAACAATGAGGCGGGTA CGGAGGACCATGCATAGAAT

BnbZIP16 GGAAGCAGAAGCAGATGGAG GACCTGGAGGAACGAGTTGA

BnbZIP17 AGAGGGCACTCCAACAACTG GAAGGCAAAACTGGGTTCAA

BnbZIP18 TCCTCCTCTGCTTCTGCTGT TGGAGGATTTCCTGACGAAG

BnbZIP19 TGGCTAAGGTGGTGAAGACC ATGGCATAACCATCGCATTT

BnbZIP20 TTCGATGGAGGATAGGGATG CACCAACTGAGCACCATCAG

BnbZIP21 TTCTCAAGGTAACGGCCAAC AGAGCTCTCCTCGACCTTCC

BnbZIP22 AGGCAAGGGTCGTTGACTC TGAGCGTCGTTGTTGTCTTC

BnbZIP23 ACGTTCGAGATGGAATACGG AAATGCCGGACATGAGGTAA

BnbZIP24 GATTCGGACGATGATGACCT AGGCGCTTTAGCAACGTAGA

BnbZIP25 AGGGCTAGGGTTTTGCATTT AAGGCTCAGGCTTCACATTG

BnbZIP26 TCACGTTCGTCCTGTGAAAG GCTCCATGCCTGCAACTAAT

BnbZIP27 TTCCGAAATCCTTTTCTTGC CCAGCTCGTGTACCCTTGTT

BnbZIP28 GTTGAGCGATGATGACGAAA CCACTCAACTGTTGCCTCAA

BnbZIP29 CAAACAATGGGGTCTCAAGG TCCGGTGCTCTGATTAGCTT

BnbZIP30 GGAGAGAGAATGACCGGTTG AAGCTAAACTCGCTCCAACG

BnbZIP31 ATCGTGAGAATTGGGGTGAG CAGCTTCACGATTTTGAGCA

BnbZIP32 TTTCGCTGTCCTTGTTGTTG GACGGAGAAGGATTGAACGA

BnbZIP33 TCCCATCTCCAAGAAACGTC AAGGCATTATTGCCCATCTG

BnERF01 GTGTTGGATTTGTGCTGTGG TCTGGGAACGGCAAGTTAAG



Forward primer Reverse primer

BnERF02 GCTTCCAACCACTCTTCAGC CTGTGACACCGCTCGAATTA

BnERF03 TCATGATGATGATCACCGCT GCAGAGTAGCCGGAAACAAG

BnERF04 GGCAAGAGGAGATTCAGCAG TGAAATCGGCTGTGAGACTG

BnERF05 TCAACGTCGACAATATCCCA GGTCCAATGTTGTTCCATCC

BnERF06 TGAACAGCAACAACCTCTGC GAACGGAGCTCTGAAAATCG

BnERF07 CCAATCACAGCCGTTTATCC GAATCTCCACGTTGATGCAC

BnERF08 CTCCAGAACAACCCTCATCC ATCAGTGCCGCCAGTACTCT

BnERF09 GCAGACCAGTTGTCCAATCA TGGTGGGAGGGGTAGTTGTA

BnERF10 ACTCTCAAGGCCAAGCTTCA AGCTCTCTCCTTGGCCATTC

BnERF11 CAGAAATTCGCCACCCTTTA GCTCTTGTTGGCCGAATTAT

BnERF12 AGGCAGTTGAGAAACCCTCA CCTGGAAGAACTGGAGCAAG

BnERF13 CGATATTGGCAAAGACGACA CAAAACGCTCAAACACTCTCC

BnERF14 GTTTCGCCGACTGGACTAAG GACATTGACAACGAGGACGA

BnERF15 ACAGCAAGCAGGAAGAGGAA GGAAATTTGCTTTCCGATGA

BnERF16 TACACTTCCGGACCAACTCC CTCTCCGTCTGCCAAAAGTC

BnERF17 ACCCTAACCCTAGCCTCAGC CTACCACAGACGACGACGAA

BnERF18 GCGAAGAGGCTCTAGGGTTT TTTCTTCTCAACCGCACAGA

BnERF19 TGGCTTTTCAAGAGGAGCTT CGGCTTATGTCGAAGTTGGT

BnERF20 GAGGAAATGCTCCTCTACGG GCGTCGAGTCCCTTATCTCC

BnERF21 GCAAATGACCAAAGCCAACT GATCTTGGTCGTGCTCGAAT

BnERF22 GGAGATGGGAAGCAAGGATT TTGGGAAGCAAGAGAATTGG

BnERF23 GAGATCAGAGACCCGACCAG CCTCCGACCTTCTCCTCTTC

BnERF24 AAGCCAGCTCTAAACCAGCA AAGTTGGGCTGCTGAAAATG

BnERF25 TGATTCCAATTGGGTTTTGA ATCATCTGCCTTGCCAATCT

BnERF26 TGCAACACAAGAGGAAGCAG TAAATGAGGCTTCGGAGACG

BnERF27 CCCCTCGCAGTCCTTAATTT CCTCCAAAACCTTGTCATCC

BnERF28 AAAACGACACGGATTTGAGG CCCGGACGACAAAAATAAAG

BnERF29 ATTTCCCACTGCGTTTGAAG AGACCTCTGAGCGGAATGAA

BnERF30 CGTCTTCAGGGTCTTTGAGC GTACCTTCTCCTCGGCCTCT

BnERF31 GAGAACCCAACAGCAAAAGC TGCTAGACGCCATTTCATTG

BnERF32 CTTCGAATTGAAGCCTGAGC AACTCGATCCACTTCGGTTG

BnERF33 AGGCATCACCATAACGGAAG TCGGGGATGTTGATTTTGTT

BnERF34 CAAACTCATCGAACCCGATT AGCGAAATCAGAGTCCAAGC

BnERF35 GCGAAGGTGAAGAAGAGTCG CAGCTTCAAGTCCTCGGAAC

BnERF36 GGCTTGTTTGACACGGAGAT ATTGCTTGGCTTTGAGGTTG

BnERF37 CTGGATGTCAGTTGCATGGT CCAAATGGAGGCAATGAAAT

BnERF38 ACAAGCTAAGTCGGCCTTGA GGAACCGAAAAAGGGTTTCT

BnERF39 GCAGCAACAAGCCTACCTTC GTTGAAAGTTCCCAGCCAGA

BnERF40 TGACCCTCTGCTTCTCACCT AGCCCAACCAAATCCTTTCT

BnERF41 TTTCCATGCCATCAAGATCA CCCCAAACCCCTAAAGGTAA



Forward primer Reverse primer

BnERF42 TTGGGATGGAGCTTGTAACC TTCCGAGCCACATCCTTATC

BnERF43 TGACACCTCTAATCGCGACA GAATCTCCGACACCCACTTC

BnMYB01 GCCGAGATTGATCCAGAAGA CGAACACTGCTCGAAATTCA

BnMYB02 TATTCACGCCGTTACCGACT AGGACCAGCGACACGATAAT

BnMYB03 CAGAAACCAAGGCGTTTTTC CCCCCAGTACTGAAGCATGT

BnMYB04 GGGTTTGGATATTGGTCGTG CGACCTATTTGCCTCTTTGC

BnMYB05 CCAAACACGTCGCTACTCAG TGGGGTTTTAAGTTCGCTTG

BnMYB06 AGGCAACGAGAGCTTCAGAG GTCCCATGGCTGTTGAGAAT

BnMYB07 GGCTCTAATTGGTCCGTGTC GATGGTCAGCAATAGCAGCA

BnMYB08 TTCTGATCAGCTTCCCAACC CGTTCTCGGAGATGATGCTT

BnMYB09 TTCTTCCCGGTAGATGTTCG ATCTTTGCCCAAGAATGCAG

BnMYB10 GTCGTGGATGCTCGATCTCT ACGACCCCGATAGGAAGAAG

BnMYB11 CAACGCCATGAGATAATTGG CTTTGTCCCTCCTTTGGAGA

BnMYB12 ATCGGAGGAGGACCAAAAAC CCACCGGTTTCCTAGGAGTT

BnMYB13 TTCGCAAGATCACGAGAAGA AAGCTGTGACGACGTTGTTG

BnMYB14 TCAACAAACAGCTCACCAGC TGATCAGGCTTGATTAGGGC

BnMYB15 AATCGTCGACATCGAAATCC ATACCAGGATCCGACAAGCA

BnMYB16 TTGGAACACCAAGCTCAAGA GAGGATGGCATGAGAAGATGA

BnMYB17 CATGCCTGCAAATATGGCTA AGCTCGGGCATTTTACTTCA

BnMYB18 AACTAATTTCCCGGCCATTC GCCGGAAAGCTATAGTGGTG

BnMYB19 TCATGGCGTTGTAGGCAATA GCATGAGATTTGAGGGTGGT

BnMYB20 CACCAATGCCAACAATACCA TGATCACGATTTTGCTCCAG

BnMYB21 ACTGGAACTCCACCCTCAAG TTATCGGGATGGGTCTGAAG

BnMYB22 GCTCATCAATGGCGATCATA ATGTGACGTCAACAGCAAGC

BnMYB23 GCATTTGGCTCAGAAAGCTC TCGCCGTATCTTCTTCATCC

BnMYB24 CCCGACATACTTGGAATCGT GGGTCCTGCATTGTTTGTCT

BnMYB25 GCCACAATTCTGTGAAATGC AAAGCACCATGACCAAATCC

BnMYB26 TCAATTGGCAAAACAACCAA TGTTGGATTTCCCCATCAAC

BnMYB27 TCCAGAAGCCAGTCCAACTC TCTTCTCCGACTTCCTCAGC

BnMYB28 CGCCTTCATAACCTTCTTGG CCCCGACGGGATAGAATAGT

BnMYB29 TGTAAACCGGTCCTTCAAGC CGCGAGCGGTACTACAGAAT

BnMYB30 TTGGACAATTTTGACGTGGA GAAAACAGGCGAAGAAGACG

BnMYB31 AGATCTTTTCGCGAGGTCAA CTCAACTCCTCGTGGCTAGG

BnMYB32 GGTCAAAGCAGGAAGACCAA AAGGAGAGCATGGAGCTTGA

BnMYB33 GACCGTGAAACTTTGGAGGA GCAGCAGCCTTAACACTTCC

BnMYB34 AATTCCTCCTTTTGGGCAAT GAGGGTTTTACCCGGAACAT

BnMYB35 CCGGGTTACACAACTTCCAC CCAATCCCCTTTCCCATACT

BnMYB36 CATAGCCGAAAAGCTCCAAG ATGGTTCTTGACCGCATTGT

BnMYB37 GGTTCTGAATCCCGAACTTG GGTCCACGCGTCTTTTCTAA

BnMYB38 CATTAAGCGTGGCAATCTGA ATCCTTTGCCTTCGGATTCT



Forward primer Reverse primer

BnMYB39 TTGAGGTCCATGGAAGGAAG TGACATCCGAGATGCTGGTA

BnMYB40 AATTTTTGGGCCAAGGAGAG ATTGGCGTTCTCGTGAATCT

BnMYB41 TCTCGATCACCACTCATTCG CTGCGTCAGCTTCCTCTTCT

BnMYB42 AACGACAGGGCTCTAGACGA AATCGTCGTCGCCTTTTAGA

BnMYB43 TATGGGCCAAAGAAGTGGTC CTGTCCTTCCAGGCAAGAAT

BnMYB44 ATCCAAATATGGGGCAACAA TCCCGGTAAAACCTTAGCAA

BnMYB45 TGTAAAATTGCGATGCAGGA GCAATCTCCTTGGTGACGTT

BnMYB46 GCCTTCATAGGTGGCAGAAG GCTCCTTGTTTATGGCAGGA

BnMYB47 TTTCCTTGATGGGCTACCTG ACGTCAAACTTCCCAGCAAC

BnMYB48 GGCTGAAGAAGACGAAGTGC ACTCCGCCTGCAACTCTATC

BnMYB49 CCGAGTCGAATCTCGTTAGC AAGAGGTAATTGGCGTCGAA

BnMYB50 AGTCGGCGAAGGTGTTTATG GGCATCCTTCTTCTGCGATA

BnMYB51 CGACAGTCCTAATGGGCTTC CAACTCTCCCCAAGCTTCAC

BnMYB52 AGCGTTGGACATCTGAGGAG AATCACCAGACGCTGCTCTT

BnMYB53 GTGAGAACGGATTGCCTGAT GTTCCACGGCATTTTCGTAT

BnMYB54 GGAGGCTGGGGGTTCTAATA GAATGGTGGAGGAAGCATGT

BnMYB55 GCGAGCAATGATAGCAACAA GAGGAGCTTTTCCCTCCAAG

BnMYB56 AAAATCCAGCAGCGAAGCTA AGTAGCGCAACCGCTAAGAG

BnMYB57 CCCGACATACTTGGACTCGT GGGTCCTGCATTGTTTGTCT

BnMYB58 TACCGGTGTAGGAGGACTGG GGTCTTTCAGGCACCAATGT

BnMYB59 CCCTCAAAACTGGAACCTCA GTCAGTCCTTCCTGGGAACA

BnMYB60 TCTGAGGCAAATTCCAGGAG GTCTTTGCGGATGTTCCAAT

BnMYB61 TGGAACACCCATCTGAAGAA GTGTTGGTGGTGACGATGAG

BnMYB62 ACCTGAGGCCTGACTTGAAA GCTTGTGAGTGTTTGGGTCA

BnMYB63 CTTGCGCTTGTTGTCCCT GGAGAATTGGATGAAGGGGT

BnMYB64 ACATGTCGTTTTGGGTCCAT TTCGACGCAATCTTGTTGAG

BnMYB65 ATGAAGCGAAAACCGAAGAA ACGGAGTTAGCAACGATTGG

BnMYB66 TCGCCTTCCAACTCTTCATT TGCCTCTCCAATCACCTTTC

BnMYB67 ATGACGAACACAAGCACTCG AGACACATTCCCCCTCTTCC
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Table S4 Comparison of the stress-responsive TFs from five families between this and previous studies.

Families Stress-responsive genes in previous 
studies

Expression response detected by qRT-PCR in this study 

Name designated Response to stresses

MYB CL3391.Contig1 BnMYB08 Have expression change

Unigene1569 BnMYB06 Have expression change

comp41485_c0 BnMYB27 Have expression change

T1_Unigene_BMK.16854 BnMYB23 No response

T1_Unigene_BMK.3283 Expression response has not been investigated because of no full-length ORF

T1_Unigene_BMK.5480 BnMYB19 Have expression change

T1_Unigene_BMK.7314 BnMYB21 Have expression change

T4_Unigene_BMK.18380 BnMYB61 No response

AP2/ERF Unigene957 Expression response has not been investigated because of no full-length ORF length 
ORF, and expression response has not been investigated

Unigene4573 BnERF06 Have expression change

T1_Unigene_BMK.11287 BnERF34 Have expression change

bZIP T3_Unigene_BMK.24603 BnbZIP12 Have expression change

HDZIP Unigene13048 BnHDZIP22 Have expression change

CL5149.Contig1 BnHDZIP13 Have expression change

Unigene565 BnHDZIP05 Have expression change

comp45343_c0 BnHDZIP14 Have expression change

T3_Unigene_BMK.22713 BnHDZIP17 No response

COL comp24353_c0 BniCOL10 No response

T2_Unigene_BMK.21157 BniCOL4 Have expression change



 

 

Figure S1 Illustration of six tissues that were used for analyzing gene expression patterns.


