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Figure S1. Nucleotide and amino acid sequences of GmPIB1 cDNA. A. Nucleotide 

and amino acid sequences of GmPIB1 cDNA. bHLH domain is underlined. B. 

Phylogenic analysis of GmPIB1 compared with other bHLH transcription factors. The 

GenBank accession numbers are as follows: Glycine max bHLH transcription factor 

(XP_003551597), Arachis ipaensis bHLH transcription factor (XP_016186634), 

Theobroma cacao bHLH transcription factor (XP_017974773), Vigna radiata var. 

radiata bHLH transcription factor (XP_014491943), Vitis vinifera bHLH transcription 

factor (XP_002268100), Gossypium arboretum bHLH transcription factor 

(XP_017609785), and Cicer arietinum bHLH transcription factor (XP_004492536). C. 

The predicted three-dimensional structure of GmPIB1. D. Alignments of the amino 

acid sequence of GmPIB1 with other plant bHLH proteins.
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Figure S2. Resistance analysis of GmPIB1 transgenic soybean hairy roots. A. 

Immunoblots showing the expression of GmPIB1-Myc fusion protein in three 

independent GmPIB1-OE soybean hairy roots and the EV controls. The total protein 

extracts were analyzed in a 12% SDS-PAGE gel and probed with an anti-Myc 

antibody for the immunoblot. Coomassie Brilliant Blue (CBB) stain was used as a 

loading control. B. The GmPIB1-RNAi transgenic soybean hairy roots were tested 

using Southern blot. Lane 1, non-transformed soybean genomic DNA as a negative 

control; line 2, EV transformed soybean plants genomic DNA; lanes 3–6, 

GmPIB1-RNAi transformed soybean plants genomic DNA. Twenty micrograms of 

genomic DNA digested by the restriction enzyme Hind III was hybridized with the 

probe derived from the bar gene.
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Figure S3. Expression and purification of fusion protein. After IPTG induction, 14 

Transetta cells containing pET29b-GmPIB1 were grown at 37 °C for 1, 2, or 4 h. Lane 15 

1, protein of total cells without IPTG induction; lane 2, protein of total cells with 16 

IPTG induction for 1 h; lane 3, protein of total cells with IPTG induction for 2 h; lane 17 

4, induction for 4 h; lane 5, recombinant GmPIB1 protein purified with Nickel-CL 18 

agarose affinity chromatography; M, molecular marker; Lane 6, western blotting of 19 

the purified recombinant GmPIB1 protein with an anti-His tag primary antibody 20 

probe. 21 
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Supplemental Table 1. List of Primers Used in This Study. 1 

Primers for quantitative real-time PCR 2 

Primer name  Primers (5’-3’) 

PIB1-qPCR-F 

PIB1-qPCR-R 

IFR-qPCR-F 

IFR-qPCR-R 

WRKY27-qPCR-F 

WRKY27-qPCR-R 

SPOD-qPCR-F 

SPOD-qPCR-R 

SOD-qPCR-F 

SOD-qPCR-R 

APX-qPCR-F 

APX-qPCR-R 

CAT-qPCR-F 

CAT-qPCR-R 

NAC29-qPCR-F 

NAC29-qPCR-R 

GPX-qPCR-F 

GPX-qPCR-R 

MYB174-qPCR-F 

MYB174-qPCR-R 

EF1β-F 

EFIβ-R 

CATCAATCTCCCAAGACGAA 

AGCACATCAAGTCCCAGTTC 

GAGGAGGATAGTGAGGGCAA 

CCTGATGTGAACACCAGAGATG 

AGGAACTGAAGCGGGTGA 

TTCGCAAAGTGTTGTAGTTCTC  

AGACGGTGACGAGAAGCAAC 

CGTGCTGCGATAACAAGGAT 

AACCACTGCCAACCAGGACC 

ATGCTCCCAAACATCAATACCAA 

GCACTCTGCTGGAACCTTTG 

TGTCAAGACCGTTGTTAGCG 

GATATTCTCTTATGCTGATTCACAA 

TTGACCTCCTCATCCCTGTG 

TACCTTTGTAACCAAGCCACCTC 

TGACACGGTTGCTCGGTTAG 

CACTCAAGCCAGAACAACCC 

GGTTTGTAGGGAAAGGGCAG 

TTTTCGGAATGACTCTATTTGTAAC 

ACGAATGTTTAGAGGTATCGGTTT 

CCACTGCTGAAGAAGATGATGATG 

AAGGACAGAAGACTTGCCACTC 

 3 

Primers for constructs in plant transformation 4 

Primer name  Primers (5’-3’) 

GmPIB1-MycF 

GmPIB1-MycR 

GmPIB1RNAi1-F 

GmPIB1RNAi1-R 

GmPIB1RNAi2-F 

GmPIB1RNAi2-R 

GmSPOD1RNAi1-F 

GmSPOD1RNAi1-R 

GmSPOD1RNAi2-F 

GmSPOD1RNAi2-R 

GAAGATCTATGGATTCTAGGCGGCGT 

GCACGTGATCCATGTTTTGGATTGCTTG 

CTCGAGGTCACTGTAGAAACCCTA 

GAGCTCACTTTCTCCTCCGACTGCT 

GGATCCGTCACTGTAGAAACCCTA 

TCTAGAACTTTCTCCTCCGACTGCT 

CTCGAGGAACCATCGAAACGGACCCA 

GAGCTCTCCTGGTCAGAAGTGAACACT 

GGATCCGAACCATCGAAACGGACCCA 

TCTAGATCCTGGTCAGAAGTGAACACT 

 5 

Primers for GUS assays 6 

Primer name  Primers (5’-3’) 

GmPIB1-PF 

GmPIB1-PR 

AAGCTTATTGGATTGGCAGTAGCGG 

GGATCCTGTTTGTTTCCCTCACGACTAC 
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GmSPOD1PF 

GmSPOD1PR 

CAAGCTTAAGTTCTTTCTGGGGCTGGAG 

TCTAGATTGAGAAGCCAATACAAGGGAA 

 1 

Oligos for EMSA probes 2 

Primer name  Primers (5’-3’) 

E-box-F 

E-box-R 

mE-box-F 

mE-box-R 

GmPIB1-HISF 

GmPIB1-HISR 

AGGAGAGTGGGCCANNTGCGCTCTTTTGCATTC 

GAATGCAAAAGAGCGCANNTGGCCCACTCTCCT 

AGGAGAGTGGGCCCNNCGCGCTCTTTTGCATTC 
GAATGCAAAAGAGCGCGNNGGGCCCACTCTCCT  

GGAATTCCATGGATTCTAGGCGGCGT 
GCTCGAGATCCATGTTTTGGATTGCTTG 

 3 

Primers for ChIP assays 4 

Primer name  Primers (5’-3’) 

GmSPOD1-aF 

GmSPOD1-aR 

GmSPOD1-bF 

GmSPOD1-bR 

GmSPOD1-cF 

GmSPOD1-cR 

GmSPOD1-dF 

GmSPOD1-dR 

GmSPOD1-eF 

GmSPOD1-eR 

F: TATTGATTTGTGAATGAGGTGAGA 

R: TAACCTCTTTCCCTACACCTAATC 

F: AACAATATTGGTGTAAATTATTGG 

R: TTTATGTGTAAGTTTCAACATTCC 

F: ATCGCTATAATCATACATGAAAAA 

R: ATTATTTTGTTTTTGACATGTGAA 

F: CGAAGACGCGTTGAAGTGT 

R: GATGGCTGCTATTGTTTATGG 

F: ACCAAACTGTCTCAAAGAACCA 

R: TAGCAATGACCGAGTCTAAAAC 

 5 

Primers for constructs in Subcellular Lcalization assays 6 

Primer name Primers (5’-3’) 

GmPIB1-GF 

GmPIB1-GR 

GAAGATCTCATGGATTCTAGGCGGCGT 

GACTAGTATCCATGTTTTGGATTGCTTG   

 7 

Primers for constructs in BiFC assays 8 

Primer name Primers (5’-3’) 

GmPIB1-BF 

GmPIB1-BR 

GAATTCATGGATTCTAGGCGGCGTGGT 

GGATCCAATCCATGTTTTGGATTGCT 

 9 


