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Transcriptional Profiling of Rice to Nitrogen Deficiency Stress
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Nitrogen (N) is an essential nutrient for rice plant growth and development. However, studies have shown 
that N deficiency has been one of the factors affecting rice crop productivity worldwide. The present study 
analysed the differential expression of 12 transcription factors (TFs) related to brown planthopper (BPH) 
resistance in response to different levels of N stress (1.04 mM NH4NO3, 0.64 mM NH4NO3 and 0.24 mM 
NH4NO3) in two rice cultivars the TN1(susceptible to BPH) and IR70 (resistant to BPH). Gene expression 
profiling revealed that the TF genes were more responsive to N stress in IR70 compared to TN1. All TFs 
exhibited the highest level of expression under the lowest N level (0.24 mM NH4NO3) in both the TN1 and 
IR70 rice cultivars. Among the TFs investigated, all 12 TFs were up-regulated in IR70 whilst 10 TFs were 
up-regulated in the TN1 in response to the reduced N levels compared to the optimal N levels (1.44 mM 
NH4NO3). OsNC1 and OsNCL2 were down-regulated in the TN1 in response to N stress which indicated that 
both the genes might not be responsive to N stress in this rice cultivar. This study identified 5 TFS which 
exhibited the highest level of expression in IR70. Our findings highlighted that the TFs which have been 
linked to resistance to BPH were potentially responsive to N stress in the IR70. The differential expression of 
these genes in the TN1 and IR70 provided new avenues for further understanding the needs for developing 
rice cultivars with improved N stress tolerance. 
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