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Supplementary Figure S1. 

Identification of conserved NAC 

subdomains and putative nuclear 

localization signal in 152 

identified GmNAC TFs by 

sequence analysis. Multiple 

alignment of 152 GmNACs and 

three representative ANACs. 

The consensus NAC 

subdomains (A±E) are indicated 

by lines above the sequences. 

The putative nuclear localization 

signal is shown by a double-

headed arrow below the 

sequence. NAC-like proteins 

lacking A and B subdomains

and C and D subdomains are 

indicated by red-colored and 

green-colored lines, 

respectively, under the name of 

the proteins. NAC proteins 

lacking the conserved nuclear 

localization signal are indicated 

by red-colored asterisks next to 

the name of the proteins.



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Supplementary Figure S2. Phylogenetic relationship of NAC proteins from Arabidopsis (yellow), rice (blue) and soybean (red). 

The unrooted phylogenetic tree was constructed using the full ORFs of NAC proteins. “A” indicates the unique subgroup of 

ONACs of rice. 



 

 

 

Supplementary Figure S3. Heat map representation for tissue-specific expression of 48 GmNAC genes in soybean. 

Expression patterns of the GmNAC genes were analyzed using expression data housed within Genvestigator. Elevated 

expression levels are indicated by increasing intensities of blue color. A group of GmNAC genes that are ubiquitously 

expressed in the soybean tissues examined is boxed. 

 



 

 

 

 

 

 

 

 

Supplementary Figure S4. Heat map representation for the expression of 48 GmNAC genes in soybean in response to P. sojae 

infection. Expression patterns of the GmNAC genes were analyzed by using expression data housed within Genvestigator. 

Elevated expression levels are indicated by increasing intensities of blue color. A group of GmNAC genes that are highly 

responsive to P. sojae infection in all of the examined conditions is boxed. 

 

 



 

Supplementary Figure S5. Heat map representation for the expression of 152 GmNAC genes in soybean. Expression patterns of 

the GmNAC genes were analyzed using Illumina transcriptome data. The colors indicate expression intensity (red, high 

expression; green, low expression; grey, no expression). Lines shown next to the genes indicate clusters of genes which exhibit 

similar expression patterns. (A) Heat map representation for the expression of 152 GmNAC genes in seven different soybean 

tissues. (B) Heat map representation for the expression of 152 GmNAC genes in soybean root hairs (RH) in response to B. 

japonicum inoculation.  


