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Supplementary Figure 1. Hierarchical cluster of transcript levels for color change 

related genes and the selected SlWRKYs during tomato fruit ripening in response to 

ethylene and 1-MCP. The complete linkage hierarchical clustering of these genes were 

performed by heatmap according to the ClustVis program available at 

http://biit.cs.ut.ee/clustvis/. The cluster was generated using the distance of the 

coefficient correlation of gene expression values by Pearson clustering algorithm 

method. (a) Hierarchical cluster of transcript levels for the 23 selected SlWRKY genes. 

(b) Hierarchical cluster of transcript levels for 5 color changerelated genes with the 

reference of 3 ethylene biosynthesis genes (ACS1, ACO1 and ACO3) and a cell wall 

metabolism gene (PG). Red and green boxes respectively indicate higher and lower 

levels of expression compared to the levels before the treatments at day 0. The color 

density is directly proportional to the expression levels. The transcript levels were 

detected by Real-time RT-PCR in the samples collected from the control, ethylene or 

1-MCP treated fruits at the indicated time points as described in Fig. 2. The labels for 

8 ethylene responsive SlWRKYs in cluster I and selected for further analysis were 

highlighted in red. 

http://biit.cs.ut.ee/clustvis/


Supplementary Figure 2. The ethylene-response elements (ERE) and RIN-binding sites 

(known as CArG box) promoter regions of 81 SlWRKY genes. The conserved cis-

regulatory elements of ERE and CArG were predicted at 

http://bioinformatics.psb.ugent.be/webtools/plantcare/html/). Accordingly, among 

selected 23 SlWRKY genes, SlWRKY16, 17, 22, 23, 45, 47, 52, 54, 71, 80, and 81 existed 

ethylene-response elements, SlWRKY6, 17, 22, 25, 29, 31, 33, 39, 45, 46, 47, 52, 53, 

54, 80, and 81 existed CArG box.
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Supplementary Figure 3. Transcription profiling of the 8 SlER-WRKY genes during 

tomato leaf development. (a) Leaf samples were collected from young, mature, early 

senescent and late senescent leaves. (b) The transcription profiling of the 8 SlER-WRKY 

genes at these leaf developmental stages were as described in Supplementary Fig. S1a. 
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Supplementary Figure 4. Transcription profiling of the 8SlER-WRKY genes in the 

tomato fruit ripening in plants. (a) Fruit pericarp samples were collected at green 

mature, breaking, turning, pink red and overripe stages during the fruit ripening in 

plants. (b) The transcription profiling of the 8 SlER-WRKY genes at these stages were 

as described in Supplementary Fig. S1a. 

 

 



Supplementary Figure 5. Transcription profiling of the 8 SlER-WRKY genes and 4 fruit 

ripening related genes in wild type (WT) and rin mutant tomato fruit. The ripening 

inhibitor (rin) mutant (NIL LA3754) was a gift from Tomato Genetics Resource Center 

(USA). The rin mutant is a single gene mutation, fruit attain full size and produce viable 

seed; however, they are arrested in the fruit ripening 1. The 8 ethylene-responsive 

SlWRKY (SlER-WRKY) genes were identified based on the gene transcription profiles in 

Fig. 4 and Supplementary Fig. S1a; the 4 typical fruit ripening related genes were 

selected according to Martel et al. (2011) 2. (a) Fruit pericarp samples were collected 

at green mature, breaking, turning, pink red and overripe stages during the fruit 

ripening in plants. (b) The transcription profiling of the 8 SlER-WRKY genes and 4 fruit 

ripening related genes at these stages.  
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Supplementary Figure 6. Transcription profiling of the 81 SlWRKY genes of tomato 

fruit. The gene expression of fruit in different developmental process were obtained 

from the RNA-seq data at http://ted.bti.cornell.edu/cgi-bin/TFGD/digital/home.cgi.  

http://ted.bti.cornell.edu/cgi-bin/TFGD/digital/home.cgi


 

Supplementary Figure 7. The WRKY-binding sites (known as W-box) promoter regions 

of tomato fruit ripening process related genes and TFs. In addition to the selected 9 

ripening related genes, W-box binding sites in promoter region of other genes that 

involved in ethylene, cell wall, chlorophyll, carotenoids and lycopene metabolisms, as 

well as several ripening regulatory TFs were predicted. It suggests that SlWRKYs may 

be involved in regulation of fruit ripening. The conserved cis-regulatory elements were 

predicted at http://bioinformatics.psb.ugent.be/webtools/plantcare/html/. 

 

 

 

 

 

 

 



 

Supplementary Figure 8. VIGS based transient gene silencing of an ethylene bio-

synthesis gene, SlACS4 as a marker. Transcription profiling of the 8 SlER-WRKY genes in 

the tomato fruit ripening in plants. The efficiency of the silencing was first confirmed 

by evaluation of silencing, using the same approach. The relative expression of the 

SlACS4 gene, the red color a* values and the appearance of the tomato fruits at 14 

days after infiltration were shown in a same column.  



Table S1. Correspondence between the unified nomenclature of the SlWRKY gene family 

and their Solyc identifiers. The relevance of other names as well as the function proposed 

in the literature are also listed. 

New Namesa Solyc Identifier Other Names Reported function References 

SlWRKY4 Solyc05g012770.2.1 SpWRKY2 Pathogen resistance 3 

SlWRKY31 Solyc06g066370 SlDW1 Disease resistance 4 

SlWRKY40 Solyc06g068460.2 SlWRKY1 Disease resistance 5 

SlWRKY73 Solyc03g113120.2 SlWRKY72a Immune responses 6 

SlWRKY74 Solyc06g070990.2 SlWRKY72b Immune responses 6 

SlWRKY80 Solyc03g095770.2 SlWRKY70 Insect infestation 7 

a The new names are issued according to Huang et al.8, and the Solyc chromosome 

identifier issued by ITAG 2.40 reference annotation 9. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://solgenomics.net/tools/blast/show_match_seq.pl?blast_db_id=224;id=Solyc03g113120.2;hilite_coords=651-974


Table S2. The sequences and main functions of WRKY-TFs that have been reported 

Gene Name Species References Gene Bank Function 

AtWRKY6 Arabidopsis 10,11 NP_564792.1 Senescence 

AtWRKY8 Arabidopsis 12 NP_199447.1 Induced by ACC 

AtWRKY18 Arabidopsis 13 NP_567882.1 Senescence  

AtWRKY22 Arabidopsis 14 NP_192034.1 Senescence  

AtWRKY30 Arabidopsis 15 NP_568439.1 Senescence 

AtWRKY33 Arabidopsis 16 NP_181381.2 Combine with  

promoter of ACS 

AtWRKY53 Arabidopsis 17-19 NP_194112.1 Senescence  

AtWRKY54 Arabidopsis 15 NP_181607.1 Senescence  

AtWRKY57 Arabidopsis 20 NP_177090.1 Senescence  

AtWRKY70 Arabidopsis 15,21 NP_191199.1 Senescence  

AtWRKY75 Arabidopsis 22 NP_196812.1 Senescence  

OsWRKY23 Oryza sativa 23 NP_001044163.1 Senescence  

OsWRKY71 Oryza sativa 24 NP_001046094.1 Induced by ACC 

OsWRKY80 Oryza sativa 25 NP_001063497.1 Senescence 

GbWRKY1 Gossypium barbadense 26 AFH35047.1 Induced by ACC 

GhWRKY40 Gossypium hirsutum 27 AGX24945.1 Response of 



 

 

 

 

 

 

  

ethylene signal 

BnWRKY1 Brassica napus L 28 ACI14383.1 Response of 

ethylene signal 

BnWRKY28 Brassica napus L 28 ACI14393.1 Response of 

ethylene signal 

BnWRKY32 Brassica napus L 28 ACI14396.1 Response of 

ethylene signal 

BnWRKY33 Brassica napus L 28 ACI14397.1 Response of 

ethylene signal 

BnWRKY40 Brassica napus L 28 ACI14400.1 Response of 

ethylene signal 

BnWRKY45 Brassica napus L 28 ACH99806.1 Response of 

ethylene signal 

BnWRKY69 Brassica napus L 28 ACI14405.1 Response of 

ethylene signal 

BnWRKY70 Brassica napus L 28 ACI14407.1 Response of 

ethylene signal 

BnWRKY75 Brassica napus L 28 ACI14409.1 Response of 

ethylene signal 



Table S3. The primers of SlWRKYs and fruit ripening related genes for Real-time PCR 

Gene Name Gene ID Primer (5，-3，) Length Note 

SlWRKY2 Solyc07g066220.2.1 

ACCTACGAAGGGAAGCACA 

176bp 1 

CGATTTGACAGGCAACCTTC 

SlWRKY6 Solyc02g080890.2.1 

TCAACCAAGCAAATCCTC 

179bp  

TGATGGGTGGTGATGATG 

SlWRKY15 Solyc10g005680.1.1 

GAAGAACAGCAGGCGTTAC 

117bp  

AGTTGAATCCGGTCATAGA 

SlWRKY16 Solyc02g032950.2.1 

TGG CAT CGA CTA CAT CAG 

159bp  

TTA CAG TGG GAA ACG GAG 

SlWRKY17 Solyc07g051840.2.1 

ACAACATCCTAGCAAATC C 

178bp  

TTCACCGTGTCAGCTACA 

SlWRKY22 Solyc01g095100.2.1 

GAG AAG CAA GAA AGC AGC A 

169bp  

TAT CGG AAA AGC AAT CTC C 

SlWRKY23 Solyc01g079260.2.1 

TGGAGATGCTGATGGGGAAG 

118bp 1 

AAACGCAAATCTCGGCTCTT 

SlWRKY25 Solyc10g011910.2.1 

TAAAGGTTCCCCATACCCAAG 

183bp 1 

GTTTTTTGGCGGCTGATTC 

SlWRKY29 Solyc08g081610.2.1 

TTCTCCAGAAACACTTATGATCG 

144bp  

AGACCAGCAAAGAAATCTCCA 

SlWRKY31 Solyc06g066370.2.1 

ACAACCTATGAAGGGAAGCACA 

175bp 1 

AGGGTGCTCCCATTTCAGAC 



SlWRKY33 Solyc09g014990.2.1 

CGGTTAGGAAGCATGTGGAA 

265bp  

ATCTGGAGGGTGATTGGTGG 

SlWRKY39 Solyc03g116890.2.1 

GCGGTAATGCCAAGACAAAC 

134bp  

TCAGTTCCTGGTGATTTACGC 

SlWRKY40 Solyc06g068460.2.1 

AGGACCAACCATTACTCTCG 

298bp  

CTGCTGGACTTTTGTTTACC 

SlWRKY45 Solyc08g067360.2.1 

GCCCAGTCAAGAAGAAGGTA 

233bp  

GAAAGTAGGGCTGCTGGTTA 

SlWRKY46 Solyc08g067340.2.1 

CCAACCACCTCAAGCTGAA 

131bp  

AAGACGCCATTTGTTCGACT 

SlWRKY52 Solyc03g007380.1.1 

GGTGCTAAACATCCGAGAG 

158bp  

CTGACACTAGCACCACCAC 

SlWRKY53 Solyc08g008280.2.1 

CACATACCGAGGCTCCCATAA 

105bp  

CCTGTTGGATAAACGGCTTGG 

SlWRKY54 Solyc08g082110.2.1 

CAACAAAGCAAGTGCAGAGG 

110bp  

TGGTTGTGTAGCAGCAGCA 

SlWRKY56 Solyc08g081630.1.1 

ATTTCATACAAGGAGCACAG 

220bp  

CATTAGCTTCTCACAAGGGT 

SlWRKY71 Solyc02g071130.2.1 
GTAGCGTCGCAAGGATGTTG 

TGCTCAAAGCCTCATGGTTCT 
271bp  

SlWRKY80 Solyc03g095770.2.1 

AAGAAGGAGAAGCAAGACCGTA 

179bp 1 

TCTTGATCGTACTTGTGGGTGC 



SlWRKY81 Solyc09g015770.2.1 

CTCAGATTTGGTGGATGATGGT 

163bp 1 

AAATCTTTGTGGGTTGTCTTGG 

SlSGR Solyc08g080090.2.1 

AAAATGGGACCATCCAACAA 

GCTGCTTCCACAAACCCTAT 

137bp  

SlPPH Solyc01g088090.2.1 

CCCATGATGAAGTCCCAGAG 

GGGAGAGGCTTTCCATGTTT 

221bp  

SlPAO Solyc11g066440.1.1 

TGGATTAGCATACATTCTACACGAA 

TTGTGTTTTGTGCTGTTTCTGA 

158bp  

SlPSY1 Solyc03g031860.2.1 

CAAATGGGACAAGTTTCATGGA 

TTCCTATGCCTCGATGAATCAA 

70bp 3 

SlPDS Solyc03g123760.2.1 

AAGGCGCTGTCTTATCAGGAAA 

TAAACTACGCTTGCTTCCGACA 

106bp 3 

SlPG Solyc10g080210.1.1 

TATTACTTGTGGTCCAGG 

ATCCTAACTCCATTTTCG 

126bp  

SlACO1 Solyc07g049530.2.1 

CACTAACGGGAAGTACAAGA 

ACCATACATAAGAAGAGCAA 

269bp 2 

SlACO2 Solyc12g005940.1.1 

GCATCCTTCTACAATCCAGGA 

CATGTAGTAGGGACGCACA 

332bp 2 

  SlACO3 

 

SlACS1 

Solyc07g049550.2.1 

 

Solyc08g081540.2 1 

GAGCGTGATGCACAGAGTGA 

CAATCACACACACATACACCA 

CGGGCTAGTTTCAACTCAGA 

CAACAACAACAAATCTAAGCCA 

349bp 

 

566bp 

2 

 

2 



SlACS2 Solyc01g095080.2.1 

AAGCGCGATGAGGTTAGGTA 

AAAGTGGACGCAAATCCATC 

119bp 4 

SlE4 Solyc03g111720.2.1 

GACCACTCTAAATCGCCAGG 

TTCCTGAGCGGTATTGCTTT 

53bp 4 

EF-1α Solyc06g005060.2.1 

AGATGGTCAGACCCGTGAAC 

TGGAGTACTTGGGGGTGGTA 

104bp 3 

Note：1 The primer quoted from the 8 

      2 The primer quoted from the 29 

3 The primer quoted from the 30 

4 The primer quoted from the 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://solgenomics.net/feature/17692658/details
https://solgenomics.net/feature/17769571/details


Table S4. The primers used for construction pH7WGY2-SlWRKYx vector 

Name of Genes Primers（5，-3，） 

SlWRKY16-pH7WGY2-For TTACGAATTTCGACCTGCAGatggataaaggatggggacttac 

SlWRKY16-pH7WGY2-Rev CAGTTGGAATTCTAGActactgttcttttccaggacc 

SlWRKY17-pH7WGY2-For TTACGAATTTCGACCTGCAGatggccaaaggaagtggac 

SlWRKY17-pH7WGY2-Rev CAGTTGGAATTCTAGAgtttgctggaaaactcga 

SlWRKY22-pH7WGY2-For TTACGAATTTCGACCTGCAGatggaagaggattgggatct 

SlWRKY22-pH7WGY2-Rev CAGTTGGAATTCTAGAaacgccgcctgcgg 

SlWRKY25-pH7WGY2-For TTACGAATTTCGACCTGCAGatggaaagctacaaagacatta 

SlWRKY25-pH7WGY2-Rev CAGTTGGAATTCTAGAacgaccgcctgccgc 

SlWRKY31-pH7WGY2-For TTACGAATTTCGACCTGCAGatggctgcttcaagtttctc 

SlWRKY31-pH7WGY2-Rev CAGTTGGAATTCTAGAgcaaagcaatgactcc 

SlWRKY33-pH7WGY2-For TTACGAATTTCGACCTGCAGatggcttcttcaggtggaaat 

SlWRKY33-pH7WGY2-Rev CAGTTGGAATTCTAGAgttaaggaaagagctgaag 

SlWRKY53-pH7WGY2-For TTACGAATTTCGACCTGCAGatggattgtgcatcaaactg 

SlWRKY53-pH7WGY2-Rev CAGTTGGAATTCTAGAtgagaaaaatttggggtt 

SlWRKY54-pH7WGY2-For TTACGAATTTCGACCTGCAGatggattgtggattcaattatga 

SlWRKY54-pH7WGY2-Rev CAGTTGGAATTCTAGAtctgaaaaaatcagagaaatt 

Note ： The letters of lowercases are linearized homologous sequences ends of 

pH7WGY2 vectors. 

 

 



Table S5. The primers used for construction pAbAi-SlWRKYx vector for Y1H assay 

Name of genes Primers(5，-3，) Enzyme 

sites 

SlSGR-p-pAbAi-For 

SlSGR-p-pAbAi-Rev 

CGGggtaccGTTTTCAACCTCTTAATTTTGGCAG KpnⅠ 

ACGCgtcgacAAAACTCCTTGAATCTTGGAGTTCC SalⅠ 

SlPPH-p-pAbAi-For 

SlPPH-p-pAbAi-Rev 

CGGggtaccATCATCCCAAGAAGCCCCTTTTGAT KpnⅠ 

ACGCgtcgacCATCCCAGAGTCAGCTTTCTAAAATCT SalⅠ 

SlPAO-p-pAbAi-For 

SlPAO-p-pAbAi-Rev 

CCCaagcttTGTGACCTTTGAACTGTTATGTAG Hind Ⅲ 

CCctcgagTATTGAGTTAATCAATGTTTTGTGT XhoⅠ 

SlPSY1-p-pAbAi-For 

SlPSY1-p-pAbAi-Rev 

CGGggtaccGGCTAAATCGAAAATTGAATCGTT KpnⅠ 

ACGCgtcgacTCTGAGCAAGAAAACCTTGGTTGT SalⅠ 

SlPDS-p-pAbAi-For 

SlPDS-p-pAbAi-Rev 

CGGggtaccCGTCTAATATCTGGTGTTCTTCTC KpnⅠ 

ACGCgtcgacCAGTAAAACCTGCCATAAGGATAT SalⅠ 

SlACO1-p-pAbAi-For 

SlACO1-p-pAbAi-Rev 

CCCaagcttTTTGGTTAGAGGGAGAATTTGTG Hind Ⅲ 

CCctcgagTGATGTACAAATAATGAGGCTTTGA XhoⅠ 

SlACO3-p-pAbAi-For 

SlACO1-p-pAbAi-Rev 

CCCaagcttTCAAGTCAACGGATAGAAATTTCA Hind Ⅲ 

CCGctcgagGAAAAGAGTGATTCTTTGAAAGG XhoⅠ 

 

 



Table S6. The primers used for construction pGADT7-AD-WRKYx vector  

Name of Genes Primers（5，-3，） Enzyme sites 

SlWRKY16-AD-For 

SlWRKY16-AD-Rev 

CGCggatccATATGGATAAAGGATGGGGACTT BamHⅠ 

CgagctcGCTACTGTTCTTTTCCAGGACCA SacⅠ 

SlWRKY17-AD-For 

SlWRKY17-AD-Rev 

CGCggatccATGGCCAAAGGAAGTGGACTCT BamHⅠ 

CgagctcTCAGTTTGCTGGAAAACTCGAAT SacⅠ 

SlWRKY22-AD- For 

SlWRKY22-AD-Rev 

CGCggatccATATGGAAGAGGATTGGGATCTAC BamHⅠ 

CCGCCGctcgagCTCAAACGCCGCCTGCGG XhoⅠ 

SlWRKY25-AD-For 

SlWRKY25-AD-Rev 

GGGAATTCcatatgATGGAAGAAGATTGGGATCT NdeⅠ 

CCGCCGctcgagCACTACGGCGGCAGGCGGTCGTTGA XhoⅠ 

SlWRKY31-AD-For 

SlWRKY31-AD-Rev 

CGCggatccATGGCTGCTTCAAGTTTCTCT BamHⅠ 

CgagctcTCAGCAAAGCAATGACTCCATA SacⅠ 

SlWRKY33-AD-For 

SlWRKY33-AD-Rev 

GGAATTCcatatgATGGCTTCTTCAGGTGGAAAT NdeⅠ 

CCGctcgagCTCAGTTAAGGAAAGAGCTGAAG XhoⅠ 

SlWRKY53-AD-For 

SlWRKY53-AD-Rev 

GGGAATTCcatatgATGGATTGTGCATCAAACTGG NdeⅠ 

CCGctcgagGTCATGAGAAAAATTTGGGGTT XhoⅠ 

SlWRKY54-AD-For 

SlWRKY54-AD-Rev 

GGAATTCcatatgATGGATTGTGGATTCAATTATG NdeⅠ 

CCGctcgagCTTATCTGAAAAAATCAGAGAAAT XhoⅠ 



Table S7. The primers used for construction pGreenII 0800-LUC vector 

Name of Genes Primers（5，-3，） 

SlACO1-LUC-For gtcgacggtatcgataagcttGTAGACTAATGTCTGACGTTTAAC 

SlACO1-LUC-Rev cgctctagaactagtggatccTGATGTACAAATAATGAGGCTTTGA 

SlACO2-LUC-For gtcgacggtatcgataagcttCTTTTCACACTTGTTTGAAGCCAT 

SlACO2-LUC-Rev cgctctagaactagtggatccAAGATTGAGGCTTTGTTTGGGTATT 

SlACO3-LUC-For gtcgacggtatcgataagcttATGATACGTCGAAAATTCAAACG 

SlACO3-LUC-Rev cgctctagaactagtggatccGAAAAGAGTGATTCTTTGAAAGG 

SlPAO-LUC-For gtcgacggtatcgataagcttTGTGACCTTTGAACTGTTATGTAG 

SlPAO-LUC-Rev cgctctagaactagtggatccTATTGAGTTAATCAATGTTTTGTGT 

SlPDS-LUC-For gtcgacggtatcgataagcttCGTCTAATATCTGGTGTTCTTCTC 

SlPDS-LUC-Rev cgctctagaactagtggatccGGTTCTGCACAATTAAGCAAATA 

SlPG-LUC-For gtcgacggtatcgataagcttTAAGACAAAGGCCTTAAAGGACA 

SlPG-LUC-Rev cgctctagaactagtggatccCATGAGCAAATTCTTGTTCAAGAA 

SlPPH-LUC-For gtcgacggtatcgataagcttTCATCCCAAGAAGCCCCTTTTG 

SlPPH-LUC-Rev cgctctagaactagtggatccATCCCAGAGTCAGCTTTCTAAAATCT 

SlPSY1-LUC-For gtcgacggtatcgataagcttGGCTAAATCGAAAATTGAATCGTT 

SlPSY1-LUC-Rev cgctctagaactagtggatccTCTGAGCAAGAAAACCTTGGTT 

SlSGR-LUC-For gtcgacggtatcgataagcttGTTTTCAACCTCTTAATTTTGGCAG 

SlSGR-LUC-Rev cgctctagaactagtggatccACTCCTTGAATCTTGGAGTTCC 

Note: The letters of lowercases are linearized homologous sequences ends of pGreenII 

0800-LUC vectors. 



Table S8. The primer used for construction pCambia35tlegyfps vector 

Name of Genes Primers（5，-3，） 

SlWRKY16-pCambia-For ttacgaatttcgacctgcagATGGATAAAGGATGGGGACTTA

C 
SlWRKY16- pCambia-Rev cagttggaattctagaCTACTGTTCTTTTCCAGGACC 

SlWRKY17- pCambia-For ttacgaatttcgacctgcagATGGCCAAAGGAAGTGGAC    

SlWRKY17- pCambia-Rev cagttggaattctagaTCAGTTTGCTGGAAAACTCGA    

SlWRKY22- pCambia-For ttacgaatttcgacctgcagATGGAAGAGGATTGGGATCT 

SlWRKY22- pCambia-Rev cagttggaattctaga TCAAACGCCGCCTGCGG  

SlWRKY25- pCambia-For ttacgaatttcgacctgcagATGGAAGAAGATTGGGATCTAA 

SlWRKY25- pCambia-Rev cagttggaattctagaTCAACGACCGCCTGCCGC 

SlWRKY31- pCambia-For ttacgaatttcgacctgcagATGGCTGCTTCAAGTTTCTC 

SlWRKY31- pCambia-Rev cagttggaattctagaTCAGCAAAGCAATGACTCC 

SlWRKY33- pCambia-For ttacgaatttcgacctgcagATGGCTTCTTCAGGTGGAAAT    

SlWRKY33- pCambia-Rev cagttggaattctaga TCAGTTAAGGAAAGAGCTGAAG 

SlWRKY53- pCambia-For ttacgaatttcgacctgcagATGGATTGTGCATCAAACTG 

SlWRKY53- pCambia-Rev cagttggaattctagaTCATGAGAAAAATTTGGGGTT 

SlWRKY54- pCambia-For ttacgaatttcgacctgcag ATGGATTGTGGATTCAATTATGA   

SlWRKY54- pCambia-Rev cagttggaattctaga TTATCTGAAAAAATCAGAGAAATT 

Note: The letters of lowercases are linearized homologous sequences ends of 

pCambia35tlegyfps vectors. 

 

 

 

 

 

 

 

 



Table S9. The primers used for construction pGBKT7-DBD-WRKYx vector 

Name of Genes Primers（5，-3，） Enzyme sites 

SlWRKY16-DBD-For CATGccatggAGATGGATAAAGGATGGGGACTT Nco I 

SlWRKY16-DBD-Rev ACGCgtcgacGCTACTGTTCTTTTCCAGGACCA Sal I 

SlWRKY17-DBD-For CGCggatccGTATGGCCAAAGGAAGTGGACTCT BamH I 

SlWRKY17-DBD-Rev ACGCgtcgacGTCAGTTTGCTGGAAAACTCGAAT Sal I 

SlRIN-DBD-For tcagaggaggacctgcatatgATGGGTAGAGGGAAAGTAGAAT Note 

SlRIN-DBD-Rev tcgacggatccccgggaattcAAGCATCCATCCAGGTACA Note 

SlERF7-DBD-For tcagaggaggacctgcatatgATGGCTAGGGCACAACAA Note 

SlERF7-DBD-Rev tcgacggatccccgggaattcTCACTGGATTTGGTGAGAAGG Note 

SlERF2b-DBD-For tcagaggaggacctgcatatgATGTGTGGTGGTGCAATTC Note 

SlERF2b-DBD-Rev tcgacggatccccgggaattcTTAAACTACATTATAACTTGGTTGT Note 

Note: The letters of lowercases are linearized homologous sequences ends of BD 

vector  

 

 

 

 

 

 

 

 



Table S10. The primers used for construction BiFC vector 

Name of Genes Primers（5，-3，） 

SlWRKY16- BiFC-For tcagatctcgagctcaagcttATGGATAAAGGATGGGGACT 

SlWRKY16-BiFC-Rev gactctagatcaggtggatccCTGTTCTTTTCCAGGACC 

SlWRKY17-BiFC-For tcagatctcgagctcaagcttATGGCCAAAGGAAGTGGA 

SlWRKY17-BiFC-Rev gactctagatcaggtggatccGTTTGCTGGAAAACTCGAA 

SlWRKY 33-BiFC-For tcagatctcgagctcaagcttATGGCTTCTTCAGGTGGAAAT 

SlWRKY 33-BiFC-Rev gactctagatcaggtggatccGTTAAGGAAAGAGCTGAAGAAT 

SlWRKY 53-BiFC-For tcagatctcgagctcaagcttATGGATTGTGCATCAAACTGG 

SlWRKY 53-BiFC-Rev gactctagatcaggtggatccTGAGAAAAATTTGGGGTTACCAA 

SlWRKY 54-BiFC-For tcagatctcgagctcaagcttATGGATTGTGGATTCAATTATGAAT 

SlWRKY 54-BiFC-Rev gactctagatcaggtggatccTCTGAAAAAATCAGAGAAATTTGG 

SlERF2b-BiFC-For tcagatctcgagctcaagcttATGTGTGGTGGTGCAATTCT 

SlERF2-BiFC-Rev gactctagatcaggtggatccAACTACATTATAACTTGGTTGTAC 

SlERF7-BiFC-For tcagatctcgagctcaagcttATGGCTAGGGCACAACAA 

SlERF7-BiFC-Rev gactctagatcaggtggatccCTGGATTTGGTGAGAAGGAA 

SlRIN-BiFC-For tcagatctcgagctcaagcttATGGGTAGAGGGAAAGTAGAA 

SlRIN-BiFC-Rev gactctagatcaggtggatccAAGCATCCATCCAGGTACA 

 

 

 

 



   Table S11. The primers used for construction VIGS vector 

Gene name Primer (5’- 3’) 

LIC-SlWRKY16-For CGACGACAAGACCCTGGGTTTAATCATATGATGAACCG 

LIC-SlWRKY16-Rev GAGGAGAAGAGCCCTAATTGGAATTATGAGATAGATCGT 

LIC -SlWRKY17-For CGACGACAAGACCCTCATAACAACCAATTTTATCCTAAGA 

LIC-SlWRKY17-Rev GAGGAGAAGAGCCCTAACATTGAATCTAGTTCCACAT 

LIC -SlWRKY22-For CGACGACAAGACCCTCATGCGGTGGTCAGAGGC 

LIC-SlWRKY22-Rev GAGGAGAAGAGCCCTGGTCTTGGGCTTTGAACATGTG 

LIC -SlWRKY23-For CGACGACAAGACCCTATTTCATTGACAACAACGGTT 

LIC-SlWRKY25-Rev GAGGAGAAGAGCCCTTTTGATTGTTTGACTTTGAGCA 

LIC -SlWRKY31-For CGACGACAAGACCCTTGACGACTTCTTTCACCGACCTT 

LIC-SlWRKY31-Rev GAGGAGAAGAGCCCTTGTGGGCTCTTGACAATTCCA 

LIC -SlWRKY33-For CGACGACAAGACCCTAACTCATTTTCTTCTTCTCAATTC 

LIC-SlWRKY33-Rev GAGGAGAAGAGCCCTTTCACTCCAGTTTTTGCTG 

LIC -SlWRKY53-For CGACGACAAGACCCTTATTCTGCACCACAACCAAC 

LIC-SlWRKY53-Rev GAGGAGAAGAGCCCTTTGGATCCAGCTCCAAATG 

LIC -SlWRKY54-For CGACGACAAGACCCTTGCTGCTGCTACACAACCA 

LIC-SlWRKY54-Rev GAGGAGAAGAGCCCTCTACATGTTCAAGTGGAAACTC 

LIC -SlACS4-For CGACGACAAGACCCTTCTCCACTTTCACTAACG 

LIC -SlACS4-Rev GAGGAGAAGAGCCCTGCAAATCCATCCAACAATA 

   Note：The nucleotides underlined are LIC sequences. 
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