
Table S1. Primers used to amplify the OsNRT2.3b open reading frame and 

identification primers of hygromycin. 

 

 

Table S2. Primers used for quantitative real-time polymerase chain reaction. 

 

 

Table S3. The effect of 0.2 mM NH4
+ treatment on the distribution of total N, P 

and Fe in shoots and roots.  

 

Table S3. The effect of 0.2 mM NH4
+ treatment on the distribution of total N, P and Fe in shoots and roots. 

Significant differences between transgenic and WT lines are indicated by different letters (P < 0.05, one-way 

ANOVA). 

 

 



Table S4. Comparison of the expression of OsNRT2.3b in transgenic barley driven 

by different promoters under 0.2mM NH4
+/NO3

- treatment.  

 

Table S4. Comparison of the expression of OsNRT2.3b in transgenic barley driven by different promoters 

under 0.2mM NH4
+/NO3

-treatment. Significant differences between NO3
- and NH4

+ condition in transgenic lines 

are indicated by different letters (P < 0.05, two-way ANOVA).   

 

 

Figure S1. Identification of transgenic barley lines by southern blot. 

 

Fig. S1. Identification of transgenic barley lines by southern blot. Genomic DNA was isolated from WT and 

transgenic barley lines. Hybridization was performed using a hygromycin gene probe. M: maker, P: positive control.  

 

 



Figure S2. The seed concentrations of Mn and Mg in different barley lines. 

 

Fig. S2. The seed concentrations of Mn and Mg in different barley lines. (A) The concentration of Mn and (B) 

Mg in seeds. Significant differences between transgenic and WT lines are indicated by different letters (P < 0.05, 

one-way ANOVA). Error bars: standard error (n = 4 plants). 

 

 

Figure S3. Homology analysis of NRT2s genes. 

 
Fig. S3. Homology analysis of NRT2s genes. (A)The phylogenetic tree of the NRT2 gene family in Arabidopsis, 

rice and barley. (B) HvNRT2.5 and OsNRT2.3b protein sequence alignment. The red box represented the pH sensing 

motif that was identified by OsNRT2.3b. 

 

 

 

 

 

 

 

 

 



Figure S4. The relative expression of HvNRT2s in different plants parts under 

0.2mM NH4
+ and 0.2mM NO3

- treatments. 

 

Fig. S4. The relative expression of HvNRT2s in different plants parts under 0.2mM NH4
+ and 0.2mM NO3

- 

treatments. The relative expression of HvNRT2.1/2.2/2.3 and HvNAR2.3 in (A) leaves, (B) sheaths and (C) roots of 
all barley lines under 0.2mM NH4

+ and 0.2mM NO3
- treatments. Significant differences between transgenic and WT 

lines are indicated by different letters (P < 0.05, one-way ANOVA). Error bars: standard error (n = 4 plants). 

 

 

Figure S5. Phosphorus (P) and iron (Fe) concentrations in different plant parts 

under 0.2 mM NH4
+ and 0.2mM NO3

- treatments. 

 

Fig. S5. Phosphorus (P) and iron (Fe) concentrations in different plant parts under 0.2 mM NH4
+ and 0.2mM 

NO3
- treatments. (A) The concentration of P and (C) Fe in leaves, sheaths and roots of all barley lines under 0.2 

mM NH4
+ condition. (B) The concentration of P and (D) Fe in leaves, sheaths and roots of all barley lines under 

0.2mM NO3
- condition. Significant differences between transgenic and WT lines are indicated by different letters (P 

< 0.05, one-way ANOVA). Error bars: standard error (n = 4 plants). 

 

 

 

 

 

 

 

 



Figure S6. The characterization of all barley lines. Under 10 mM NH4
+ condition after 10 

mM NH4
+/NO3

- condition. 

 

Fig. S6. The characterization of all barley lines. Under 10 mM NH4
+ condition after 10 mM NH4

+/NO3
- 

condition. (A−C) 10 mM NH4
+ (A) the relative expression of OsNRT2.3b, (B) the dry weights and (C) total N 

concentration of different plant parts. (D-F) 10 mM NO3
-, (D) the relative expression of OsNRT2.3b, (E) the dry 

weight and (F) total N concentration of different plant parts. Significant differences between transgenic and WT 
lines are indicated by different letters (P < 0.05, one-way ANOVA). Error bars: standard error (n = 4 plants). 

 


