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Supplementary Materials 

Supplementary Table S1: Primers used in this study. 

Primer name Primer sequence (from 5’ to 3’ ) 
CyfaAG1F GTCTTCTCAGTCAGGAAAC 
CyfaAG1R GGACTTGAGGAAACTCATC 
3RGSPAG2F ATGGGGAGGGGGAAGATAGAGAT 
CyfaAG2F AGTCGACTATGATGGAGCCAA 
CyfaAG2R ATCTCCATCAATGCAACTCTC 
pAG1SP1 TGCATATTCATAAAGGCGACCACGGC 
pAG1SP2 CGACCTCAGCATCACAGAGAACA 
pAG1SP3 TCTCTTGATCTCTATCTTCCCCCTCC 
pAG1SP4 GAACCACCTCTTATTTACACTTCGAG 
pAG1SP5 CTCAAAGCAAGCAGCAATGGCCTCA 
pAG1SP6 GCCTGAGCTGCACTCACACTAATAT 
pAG2SP1 GAGGCTTCTTGCATGTAATACTGCGC 
pAG2SP2 CCTTCACACTGTTATTGGCATAC 
pAG2SP3 TACAGAAGGTGACTTGCCTGTTC 
pAG2SP4 TTGTGCTTGCTGCGCTTCTTCTCC 
pAG2SP5 TTAGATGATGGGTGGGCACTAGAG 
pAG2SP6 TGGCGTTTGAATACGACGTTGGAC 
pAG2SP7 GTTTGAAAGGGCAGCCATGACAG 
pAG2SP8 CTAGTTTCACCCACATTCTCGTCG 
pAG2SP9 CTTGCAGTTTTACATGGATTAGACC 
5RAG1GSP1 ATGCTGATGCTGCTGTGCTC 
5RAG1GSP2 CTACGCAGGTACATGTTATCAGTTTGG 
5RAG1GSP3 GCATCACCCAGTAAGTTCCTGTTG 
5RAG2GSP1 GTTTATGTGTGGCTGCTGT 
5RAG2GSP2 CGGAGGTACATGTTGTCGTTTTGCAGT 
5RAG2GSP3 CCCATCAGATTCCTGTTTGAGTTC 
TpCyfaAG1F ATGATTACGAATTCGAGCTCCCACCATTTTAATGTTATAGAAA 
TpCyfaAG1F1 ATGATTACGAATTCGAGCTCATAGAAATTATATGAGAACTTCA 
TpCyfaAG1F2 ATGATTACGAATTCGAGCTCAGATCAATGGTAGTAGCCAGTTA 
TpCyfaAG1R TCTGCAGGTCGACTCTAGAGTTTCCTTCCAACAGGAAAAATCAAC 
TpCyfaAG2F ATGATTACGAATTCGAGCTCGTCGAGTTTGGAGTTATAGTTTTAAG 
TpCyfaAG2F1 ATGATTACGAATTCGAGCTCGAGTTTTCCTAGCAAACATGAT 
TpCyfaAG2F ATGATTACGAATTCGAGCTCGCTTCAAGACTTATCAGCTTAA 
TpCyfaAG2R TCTGCAGGTCGACTCTAGAAGTCGACTCCGTTGGTCCTTCC 
qGUSF GTTCTGCGACGCTCACACCGATA 
qGUSR CAGCCATGCACACTGATACTCTTC 
qActinF GACCGTATGAGCAAAGAGATC 
qActinR CACATCTGTTGGAAGGTGCT 
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qCyfaAG1F CCTGCGTAGTAAGATAGCTGACAATG 
qCyfaAG1R GCAGTCTGTTGCTGGTGAGAATAATG 
qCyfaAG2F GGGAGATGGAACTGCAAAACGAC 
qCyfaAG2R GCTGTTGGAGAGAATAGTGATGGCTG 
qCyfaactinF AAGACTTACACCAAGCCGAAGAAGATC 
qCyfaactinR CCAGCTCCACAGGTTGCGTTAG 

 

Supplementary Table S2: Information on Sequences selected for alignments and phylogenetic analyses from NCBI GenBank. 

Taxon and species   Protein name Accession numbers Lineage 

Magnoliaceae    

Nymphaea tetragona MsAG ALF02827.1 AG 

Magnolia wufengensis MawuAG1 QDF82834.1 AG 

 MawuAG2 QDF82835.1 AG 

 MawuSTK QDF82836.1 D 

Liliaceae    

Lilium longiflorum LMADS10 AIJ29174.1 AG 

 LMADS2 AAS01766.1 AGL11 

Orchidaceae    

Cymbidium ensifolium CeMADS1 ADP00515.1 AG 

 CeMADS2 ADP00516.1 AG 

Cymbidium faberi CyfaAG1 QDF44723.1 AG 

 CyfaAG2 QDF44724.1 AG 

 CfSTK QDF44725.1 D 

Cymbidium sinense CsAG1 AVP27263.1 AG 

 CsAG2 AVP27264.1 AG 

Dendrobium thyrsiflorum DthyrAG1 AAY86364.1 AG 

 DthyrAG2 AAY86365.1 D 

Dendrobium hybrid cultivar DOAG1 AXB26295.1 AG 

 DOAG2 AXB26296.1 D 

Oncidium hybrid OMADS2 AIJ29175.1 AGL11 

 OMADS4 AIJ29176.1 AG 

Asparagaceae    

Hyacinthus orientalis HAG1 AAD19360.2 AG 

Gramineae    

Zea mays ZAG1 AAA02933.1 AG 

 ZMM2 AAB81103.1 AG 

 ZMM23 CAD23413.1 AG 
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Oryza sativa OsMADS3 Q40704.1 AG 

 OsMADS58 BAE54300.1 AG 

 OsMADS13 Q2QW53.2 AG 

Eupteleaceae    

Euptelea pleiosperma EUplAG1 ADC79698.1 AG 

 EUplAG2 ADC79699.1 AG 

Lardizabalaceae    

Akebia trifoliata AktAG1 AAT46102.1 AG 

 AktAG2 AAT46096.1 AGL11 

Altingiaceae    

Liquidambar formosana LAG AAD38119.1 PLE 

Vitaceae    

Vitis vinifera Vvmads1 AAK58564.1 PLE 

Fabaceae    

Medicago truncatula MtAGa AIT11837.1 euAG 

 MtAGb AIT11838.1 euAG 

 MtSHP AFU81372.1 PLE 

Rosaceae    

Prunus persica PpMADS4 AAU29513.1 euAG 

 PPERSTK ABQ85556.1 D/AGL11 

 PPERSHP ABG75908.1 PLE 

Prunus lannesiana PrseAG ADK95058.1 euAG 

 PrseSTK ADD91578.1 AGL11/D 

 PrseSHP ADG45819.1 PLE 

Geum rupestre TrAG ABB59994.1 euAG 

 TrSHP ABB59995.1 PLE 

Rosa rugosa MASAKO D1 BAA90743.1 PLE 

 MASAKO C1 BAA90744.1 euAG 

Cucurbitaceae    

Momordica dioica MdMADS07 AXR70629.1 euAG 

 MdMADS08 AXR70630.1 D 

Cucumis sativus CUM1 AAC08528.1 euAG 

 CUM10 AAC08529.1 AGL11/D 

Salicaceae    

Populus trichocarpa PTAG1 AAC06237.1 euAG 

 PTAG2 AAC06238.1 euAG 

Populus alba PaAG1 AZR37458.1 euAG 
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 PaAG2 AZR37457.1 euAG 

Brassicaceae    

Arabidopsis thaliana AG P17839.2 euAG 

 SHP1 OAP06129.1 PLE 

 SHP2 AAU82057.1 PLE 

 STK OAO98566.1 D 

Polygonaceae    

Fagopyrum esculentum FaesAG AFO83615.1 euAG 

 FaesSTK QLC27650.1 D 

Primulaceae    

Cyclamen persicum CpAG1 BAK18552.1 euAG 

 CpAG2 BAK18553.1 euAG 

 CpSTK BAK09621.1 STK 

Theaceae    

Camellia japonica CjAG AIP87050.1 euAG 

Actinidiaceae    

Actinidia argute AcarAG ADU15476.1 euAG 

Rubiaceae    

Coffea arabica CaAG AHW58037.1 euAG 

Gentianaceae    

Gentiana scabra GsAG1 BAS04480.1 PLE 

 GsAG2 BAS04484.1 PLE 

 GsSTK1 BAS04473.1 D 

Solanaceae    

Nicotiana benthamiana NbAG AFK13159.1 euAG 

 NbSHP AFK13160.1 PLE 

Solanum lycopersicum TAG1 AAA34197.1 euAG 

 TAGL11 AAM33102.2 AGL11/D 

 TAGL1 AAM33101.2  PLE 

Petunia hybrida pMADS3 CAA51417.1 euAG 

 FBP7 CAA57311.1 D 

 FBP11 CAA57445.1 D 

 FBP6 CAA48635.1 PLE 

Plantaginaceae    

Antirrhinum majus FAR BAI68392.1 euAG 

 PLE BAI68391.1 PLE 

Oleaceae    

Fraxinus pennsylvanica FpAG AFP99884.1 euAG 
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Linderniaceae    

Torenia fournieri TfFAR BAG24494.1 euAG 

 TfPLE BAG24495.1 PLE 

Asteraceae    

Chrysanthemum morifolium CAG1 BAG06959.1 euAG 

 CAG2 BAG06960.1 euAG 

 CAG3 BAG06961.1 euAG 

Gerbera hybrida GAGA1 CAA08800.1 euAG 

 GAGA2 CAA08801.1 AG 

 

Supplementary Figure S1: CyfaAG1 promoter sequence.  

The transcription start site (+1) is in bold and boxed. The start codon ATG is in bold and boxed. Putative cis-acting regulatory 

elements are in bold and underlined. 

﹥pCyfaAG1 

− 1 2 0 7     C C A C C A T T T T  A A T G T T A T A G  A A A T T A T A T G  A G A A C T T C A A  A A A A T A A C T T  T T C A T G T G T G 

   CArG-box      POLLEN1LELAT52                                       GTGANTG10   

− 11 4 7     A T G C T T T A C T  T A A C C A A A T T  T A T A A A A T A A  T T A G C A C A T A  A T T A A T A T A A  A A C A A G A G C A 

CACTFTPPCA1 

− 1 0 8 7     C A A G C C A C T A  T T C A T T A G A T  T G T A T A A T T T  C T T C C A T G A A  G A T A A T A A A A  A T C A T T A T T T 

    C A C T F T P P C A 1                                                          TATA B O X5 

− 1 0 2 7     T A T C C C A A A T  A A G C T A T T A T  T T T A A T G T T A  G A A C T T T T G T  T T A T T T T C T A  T A A G A T T T A A 

TATABOX5                       TTTGTT motif  

− 9 6 7     G T G C A T C C A A  C T A A A T A A T A  G A A T T A A A T T  T T T G A A A A T T  T G G C T A T A T T  T T A G A T A A G T 

− 9 0 7     T T T T C T T T C T  T A A T T G A T G A  A A C T T A T A A T  A C A T A A G A A C  T T C T A C T A T G  A A C A A A G A A T 

CACTFTPPCA1    AACAAA motif 

− 8 4 7     T A A T A A G T G C  T T T T G A T C C T  A C G A A A A A T C  G T A T G A C A T G  A C C C C A A A A A  T T T A A C T A C T 

WRKY71OS  WRKY71OS             CACTFTPPCA1 

− 7 8 7     C A T T A T C C C C  A A A A T T T A T A  T A A A T G A A A T  T A C A A T G C T G  A G A T C T T A G A  T A A A A T C T C G 

SREATMSD            D2GMAUX28                  CAATBOX1 

− 7 2 7     A T G A A A A A T A  A A A T T C T A G A  G G A T G T G G T C  A T A G T A C A A A  T G A T C A T A T G  A T C A T T C A T A 

-300ELEMENT                                            MYCCONSENSUSAT  MYCCONSENSUSAT 

− 6 6 7     T C A T G T C C A C  T A G A C T A A A A  A G A T G C C A A T  A T T C T T G A G C  T C A A A T G G C A  T C G A T C T A A A 

CCAATBOX1 

− 6 0 7     G A T T T A C G A T  G A A A A A A A G A  G C C C A A T C A A  T C T C G A T C G A  T C A A C A T G T C  A T C A T C A A C A 

CCAATBOX1 

− 5 4 7     T T A G A G A G A T  T G G G T T G G G T  C C A T G G C C A G  A A G T A G G G A G  G A A T A A A T G G  C A C C T T A G A G 

− 4 8 7     C A A A T T G T G A  A C C A C A T T G A  T C T T A A A A T A  A A T T A G G C A G  G G T A G C C A C A  T G G G A G C C A T 

GTGANTG10                                                         MYCCONSENSUSAT 

− 4 2 7     A T T C T C T T G T  C A T A T G A A G A  C A A G T A A T T A  T C C A T C A A A A  A G A T C A A T G G  T A G T A G C C A G 

MYCCONSENSUSAT                SREATMSD                  CAATBOX1 
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− 3 6 7     T T A A C C A A A A  T C A C C T A G A A  T T G T A A C A A T  A T C A G A A T T A  G T A C C C C C A A  A A T C T T A G A A 

MYB1AT                                CAATBOX1                                   POLLEN1LELAT52 

− 3 0 7     AA T G G C A AG G  A A C T G A A G G C  A A GG G G C T C A  A GA GA G AA G T  A G G A A G AT A A  A G G AC A A T G G 

− 2 4 7     A G C T C T C T C T  T C T T T C C C C C  T C T C T T T T T G  T T T T G T A T T T  T T T T T T C A T A  G T A T A T T A G T 

TTTGTT motif 

− 1 8 7     G T G A G T G C A G  C T C A G G C T A G  G T C T T T T T C A  A A C T C C A T T A  A T A A T T A C T T  T C A C A A A G T C 

GTGANTG10                                                                 CACTFTPPCA1 

− 1 2 7     C C T T T C A A C T  C T C T C T C T C T  C T C T C T C T C T  C T C T C T C T C T  C T C T C T C T C A  T C T C A T C C A T 

CAREOSREP1    CTRMCAMV35S 

− 6 7     G G A A G T G A G G  C C A T T G C T G C  T T G C T T T G A G  T T A A T A A C C A  G T C C G T C C T T  C T T C T C G A A G 

GTGANTG10                                              MYB1AT 

+1  

− 7    T G T A A A T A A G  A G G T G G T T C T  C A A G T T A T A A  A T T G A T A G G C  C T C A T A T C G C  T C A A G A A A C A 

TATABOX2                                  POLLEN1LELAT52 

+ 5 4    G T G A A A T A G A  T C G A G A A A G C  T A A G G A A C A T  T A A T C T T G T G  T C T T C T C A G T  C A G G T A A G G G 

GTGANTG10        POLLEN1LELAT52 

+ 11 4    A G G T A A T A A A  G A A A A A A C A C  A G A G C T T G A G  A G T T A G A T C T  C T G A T A G T T G  A T T T T T C C T G 

POLLEN1LELAT52 

+174     TTGGAAGGAA ACATG 

 

Supplementary Figure S2: CyfaAG2 promoter sequence.  

The transcription start site (+1) is in bold and boxed. The start codon ATG is in bold and boxed. Putative cis-acting regulatory 

elements are in bold and underlined. 

﹥pCyfaAG2 

− 1 4 7 3       G T C G A G T T T G  G A G T TATA G T T T TA A G T TAT  C T C T T G A C A G  TA A ATAT G TA G C TA T G A C AT 

WRKY71OS                       WRKY71OS 

− 1 4 1 3       T C ATA G C AT T  AT C T T TAT T G  ATA A C TA AT T  T G TAT C T T T T  C T C C AT C ATA C A AT ATA C AT 

GATABOX                                           CAATBOX1 

− 1 3 5 3       A AT G G A A ATA T T T C A C AT T C  T C A A AT C T T C  AT C T T TA G C T  AT T G T TATA C  A C C T C A A G A C 

− 1 2 9 3       A C T C A C T T G A T G T T C TAT C T G G C G T T C TAT AT T TA C AT G A G ATA TA A G A A TAT TA A C A C G 

MYCCONSENSUSAT                                               GATABOX 

− 1 2 3 3       A A C C A A C T C A AT T T C AT G T T  C TAT C T T T T C  AT C T TATA C A TA AT C TA A G A AT G TA AT TA T 

CAREOSREP1 

− 11 7 3       G A C C T T C TAT T G AT T T T G TA T G T G G C TAT T C T TATA A C A C  T TA A A AT A A A C C A C AT C TA C 

WRKY71OS       ARR1AT                                  CACTFTPPCA1     MYB1AT  CACTFTPPCA1 

− 111 3       T AT G C T C T T T  ATA ATAT T TA T T G AT T TA AT  T G A G C TA A AT  TA A A AT TA AT  G TA AT C A AT T 

ARR1AT 

− 1 0 5 3       T TA AG T C A A A AT CAAT T T T G  AT T AT G AAT T A G A A C T T G A A AT C A A C T T GA A A T TAT T T G G 

CArG-box          CAATBOX1   ARR1AT                                                  TATABOX5 

− 9 9 3       A G T T G C AT TA A AT T T TA A A C  A A A T T T C AT G  G A AT T T T G A G  T T T T C C TA G C  A A A C A T G AT T 

AACAAA motif                                                       ARR1AT 
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− 9 3 3       C TA C A C TA G A A A T G T G A ATA A AT TA G A G A A TATATA A A C C  TAT C AT T T C T  ATA A G T G C TA 

POLLEN1LELAT52 

− 8 7 3       A AT C T T T C A G  A A A G G T C TA A T C C AT G TA A A A C T G C A A G AT  T A AT TAT C T T  C AT G A AT G AT 

POLLEN1LELAT52                                   ARR1AT 

− 8 1 3       C C AT T TAC G G  TA A A TAA G AA GC AA GTAC A C  A A AGTTA AA G TA G C AA C A C A C T TA AC G AC G 

                   CACTFTPPCA1 

− 7 5 3       A G A AT G T G G G  T G A A A C TA G C  C A G C TA ATAT G C T T TA G A A G  A A A G G A C C T G  T G A T G G T C C C 

GTGANTG10 

− 6 9 3       A G G A G AT G AT  G T T G G C AT T T  A C G AT G AT C T G T C AT G G C T G  C C C T T T C A A A C A C C C A C T T T 

PROXBBNNAPA 

− 6 3 3       G C AT T G C A A G  C C T G T TA TA G  C A A A ATA A A C  TAT C T T TA G A G C T C A C A G T T  C AT C TAT G G T 

MYBCORE 

− 5 7 3       T C T T C G AT C T  TA A C C A C A AT  TA G AT C T C C A A A G A AT T TA A G A A A AT T G TA C ATA AT C T TA 

MYB1AT                                      POLLEN1LELAT52 

− 5 1 3       TATAT C A A A G  G C C AT G T C A G  C T C TA G C AT C  A G A A A A AT T G  C T T C C AT G G C  C TA C AT TAT G 

POLLEN1LELAT52 

− 4 5 3      G T G T C A A A A A A C G A AT T T TA A A A ATA C T TA A A G C T T TAT G  G T T T G C A A A A G TAT T T G A AT 

                            -300ELEMENT 

− 3 9 3      TA A G A G T C A A A ATAT C A G A A A A A A AT TA AT G A G C G G A A G A C A A A G G G C C A A G A AT T G A A G 

POLLEN1LELAT52 

− 3 3 3      A G G G A G T T G A A G G A C A AT G G  C G C A C T G C G T  G C T T T C AT C C  T T C AT C G T T C  C T T T T G T T T T 

CAATBOX1   CACTFTPPCA1                         PYRIMIDINEBOXOSRAMY1A 

− 2 7 3      AT T T TA C ATA G TATA T T T G T  T T G A G T G C A A T T C A G T C C A A C G T C G TAT T C  A A A C G C C AT T 

TATABOX5               TTTGTT motif        CAATBOX1 

− 2 1 3      A ATA AT C C C T  T T C TA A A A G A C C C T T T C C C A T C T T T C T C T C  T C T AT C T C T T  T T C T C TA G C C 

CTRMCAMV35S 

− 1 5 3      C T C T T C T C T C  T C T A G T G C C C  A C C C AT C AT C  TA AT C C T T T G  A A A C C G AT G G  C A AT G G T T G C 

CTRMCAMV35S                                                                 CAATBOX1   

− 9 3      C T G A G T TA AT  A A C C T G T C C T  T T C AT T G T A G  A A A G A G A G G G  A A A G C T T C A A G A C T TAT C A G 

POLLEN1LELAT52 

+1 

− 3 3      C T TA ATA A C C  A G C A A G T T G C  T C C C C T T T C C  T T C A A A G A A A A C T G G C T T T C  T T T C A G G C A G 

+ 2 8      G A A C C G G A G A A G A A G C G C A G  C A A G C A C A A C  T C A AT T T G C A G A G T C C G TA A AT T TA AT G T T 

CAREOSREP1 

+ 8 8      T C T T C T T T C T  C T T C A A A A A G  T T G C A AT T T T  C G AT T T C T G A A AT T TAT T T G  T G G C T T T T T T 

CAATBOX1  ARR1AT               TATABOX5         CArG-box  

+148      TTGTTTGTTT TGTTCTGTGG AAGGACCAAC GGAGTCGACT ATG 

TTTGTT motif         MYB2CONSENSUSAT 

 

 

 

 

 



 

8 

Supplementary Figure S3. Genotyping of wild-type, heterozygote and homozygous ag-1 mutant A. thaliana (Landsberg erecta) 

plants by dCAPS. 

 

The amplicons of transgenic lines under wild-type background were cleaved By Afl II to produce a fragment of 355 bp fragment, 

the amplicons from transgenic heterozygote ag-1 Arabidopsis were cleaved by Afl II to produce a 355 bp and a 327 bp fragments, and 

the amplicons from transgenic homozygous ag-1 Arabidopsis were cleaved by Afl II to produce a 327 bp fragment. 
 

 


