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Table S1 The sequence of primers used for plasmid construction. 

construct Primer sequence The purpose of plasmid construction  

pDONR221-MtNLA1/MtNLA2 
Forward GGGGACAAGTTTGTACAAAAAAGCAGGCTTCATGAAGTTCTGCAAAAAATACCAG The plasmid was used to generate GFP-tagged fusion proteins driven by CaMV 35S 

promoter via LR reaction. Reverse  GGGGACCACTTTGTACAAGAAAGCTGGGTCGACGCCCATGAAAGCTCT 

pDONR221-MtNLA3.1 
Forward GGGGACAAGTTTGTACAAAAAAGCAGGCTTCATGAAGTTCTGCAAGACCTATC The plasmid was used to generate overexpressing MtNLA3.1 and GFP-tagged 

fusion proteins driven by CaMV 35S promoter via LR reaction. Reverse  GGGGACCACTTTGTACAAGAAAGCTGGGTCGATGCCCATGAATGCTCTA 

pDONR221-MtNLA3.2 
Forward GGGGACAAGTTTGTACAAAAAAGCAGGCTTCATGTCAGAAATAGTGGGATGC The plasmid was used to generate overexpressing MtNLA3.2 and GFP-tagged 

fusion proteins driven by CaMV 35S promoter via LR reaction. Reverse  GGGGACCACTTTGTACAAGAAAGCTGGGTCGATGCCCATGAATGCTCTA 

pDONR221-MtNLA3.3 
Forward GGGGACAAGTTTGTACAAAAAAGCAGGCTTCATGAGAATGGACGTGTGGA The plasmid was used to generate overexpressing MtNLA3.3 and GFP-tagged 

fusion proteins driven by CaMV 35S promoter via LR reaction. Reverse  GGGGACCACTTTGTACAAGAAAGCTGGGTCGATGCCCATGAATGCTCTA 

pDL-Nub-MtNLA3.1 
Forward ATACGGATCCATGAAGTTCTGCAAGACC The plasmid was used to express NubG-MtNLA3.1 fusion protein in yeast cells to 

test protein-protein interaction via LR reaction. Reverse  TACAGAATTCGATGCCCATGAATGCTCTA 

pDL-Nub-MtNLA3.1 SPX 
Forward ATACGGATCCATGAAGTTCTGCAAGACC The plasmid was used to express NubG-MtNLA3.1 SPX fusion protein in yeast cells 

to test protein-protein interaction. Reverse  TACAGAATTCCTACAGATCAATATCAATTTTGATGGA 

pDL-Nub-MtNLA3.2 

pDL-MtNLA3.2-Nub 

Forward CGCTGGATCCATGTCAGAAATAGTGGGATGC The plasmid was used to express NubG-MtNLA3.2 and MtNLA3.2-Nub fusion 

proteins in yeast cells to test protein-protein interaction. Reverse  TACAGAATTCGATGCCCATGAATGCTCTA 

pDL-Nub-MtNLA3.3 

pDL-MtNLA3.3-Nub 

Forward CGCTGGATCCATGAGAATGGACGTGTGGA The plasmid was used to express NubG-MtNLA3.3 and MtNLA3.3-Nub fusion 

protein in yeast cells to test protein-protein interaction. Reverse  TACAGAATTCGATGCCCATGAATGCTCTA 

pDL-MtNLA1/2-Nub 
Forward CGCTGGATCCATGAAGTTCTGCAAAAAATACCAG The plasmid was used to express NubG-MtNLA1/2 fusion protein in yeast cells to 

test protein-protein interaction. Reverse  TATCGAATTCGACGCCCATGAAAGCTCT 

pDL-MtNLA3.1 SPX-Nub 
Forward ATACGGATCCATGAAGTTCTGCAAGACC The plasmid was used to express MtNLA3.1 SPX -NubG fusion protein in yeast cells 

to test protein-protein interaction. Reverse  TACAGAATTCCAGATCAATATCAATTTTGATGGA 

pAMBV4-MtPT1 
Forward TCTAGAATGTCTGGAGAATTAGGAGT The plasmid was used to express MtPT1-Cub fusion protein in yeast cells to test 

protein-protein interaction. Reverse  AGGCCTGAAGCTACATTTTCAAACCG 

pAMBV4-MtPT4 
Forward TCTAGAATGGGATTAGAAGTCCTTGA The plasmid was used to express MtPT4-Cub fusion protein in yeast cells to test 

protein-protein interaction. Reverse  AGGCCTTGCATCTTCTCAGTTCTTGAGTC 



Table S2 The sequence of primers used for qPCR. 

Gene Accession number Primer sequence Reference 

MtNLA1/MtNLA2 Medtr7g108840/ 
Medtr8g058603 

Forward TGCTGTGCATTTGGAAGAAC  

Reverse  AGACGCCCATGAAAGCTCTA  

MtNLA3 Medtr1g088660 
Forward CCGAGAGGCAGGAGTTTATG  

Reverse  TGCCCATGAATGCTCTACAC  

MtNLA3-1 Medtr1g088660 
Forward CGTGCGCTGATTCTCTTTCTCTTG  

Reverse  CTTCTGCTCCTGAGCTTGCAT  

MtNLA3-2 Medtr1g088660 
Forward GGAGGGTGAGTGTGACTCGT  

Reverse  CAGTTTCTGTGCACGCTGAT  

MtNLA3-3 Medtr1g088660 
Forward TACTGTGGCAAAGGATGCAG  

Reverse  ACCTCCACACGTCCATTCTC  

MtBCP1 Medtr1g105120 
Forward TCCATGGTTTTGCTTTCCTC 

[51] 
Reverse  CGGTGGAAAGTGCTTCATTT 

MtIPD3 Medtr5g026850 
Forward GCGCTCAAGAAAAATGGCTGAAGC 

[66] 
Reverse  GCTTTAGTGATCGAACTTCCTTCTCAAGG 

MtNRT2.1 Medtr4g057890 
Forward AAATACAACTCCTACCCACTAG  
Reverse  CAATATTAACTTATTAAAGCATGGG 

MtPT4 Medtr1g028600 
Forward GACACGAGGCGCTTTCATAGCAGC 

[51] 
Reverse  GTCATCGCAGCTGGAACAGCACCG 

MtRAM1 Medtr7g027190 
Forward AAGCCATTTTCGAGGCGTTT 

[51] 
Reverse  CGTTAAGCATCGTCCGGTTT 

MtSTR Medtr8g107450 
Forward TTCCAATGATGCAGTCCCA 

[51] 
Reverse  TGGTTATGACTGCAAATGTGAG 

MtVapyrin Medtr6g027840 
Forward GGAGGTGAGGACAATCCAAA 

[68] 
Reverse  GTCCTGATTCAGCAGCACAA 

RiTub GLOIN_2v1648057 
Forward TGTCCAACCGGTTTTAAAGT 

[67] 
Reverse  AAAGCACGTTTGGCGTACAT 

MtEF1-α Medtr6g021805 
Forward TGACAGGCGATCTGGTAAGG 

[51] 
Reverse  TCAGCGAAGGTCTCAACCAC 
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Figure S1. The amino acid sequence alignment of MtNLAs with AtNLA1 and OsNLA1. 
Amino acid sequence labeled in bold is bipartite NLS. 
  



 
Figure S2. The amino acid sequence alignment of MtNLA3 variants.  
 

 

 

 

 



Figure S3. The localization of GFP-tagged MtNLA1 and MtNLA3 variants (a) and the 
closeup view of GFP-tagged MtNLA1 and MtNLA3 variants in the nucleus The white 
arrows indicate the nucleus in the epidermal cells. Bars means 50 and 25 μm in (a) and 
(b), respectively. 



Figure S4. The location of P1BS motifs in MtNLA3 gene. TSS indicates transcriptional start 

site. 

 

 

 

 

 

 

 

 

Figure S5. Gene expression profiles of MtNLA1/MtNLA2 (red line) and MtNLA3 (blue 
line) during AM symbiosis. The expression levels of MtNLA3 are higher in arbuscule-
containing cortical cells (red arrow) than in adjacent or mock-treated cortical cells 
(blue arrows). The profiles are extracted from Medicago truncatula Gene Expression 
Atlas (http://mtgea.noble.org/v2/). 

  


