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Introduction: Nitrogen is a primary component of plant substances. Nitrogen deficiency can lead to stunted growth, slow 

growth, and chlorosis. Five Ribulose-1,5-bisphosphate carboxylase/oxygenase (Rubisco) small subunit genes identified in 

the rice genome are designated as OsRBCS1,2,3,4 and 5. Among them, the expression of OsRBCS3 significantly increases 

in response to nitrogen. As nitrogen concentration increases, the H3K9/14ac levels of OsRBCS3 increase, and its 

transcriptional activity and expression level also greatly increase. It is a histone acetyltransferase that catalyzes this acetylation 

reaction. However, histone modification events during nitrogen deficiency are not well understood. In this study, we created 

and selected homozygous transformant rice of OsGCN5, GNAT-type histone acetyltransferase, with stable expression levels 

and investigated the relationship between the expression level of OsGCN5 and Rubisco small subunit genes.  

 

Materials and Methods: Plants were grown in a plant growth chamber with relative humidity of 70% at 25℃. During the 

6-leaf stage, uppermost fully expanded leaf blades were collected and used for RNA extraction.	 Quantitative real-time PCR 

was performed using SYBR® Premix DimerEraser™ (Perfect Real Time) (TaKaRa). 

 

Results and Discussion: Transgenic rice plants were generated by using the Agrobacterium-mediated transformation 

method. We created 3 types of transformants which were overexpression transformant of OsGCN5 under the control of the 

maize ubiquitin promoter and CaMV 35S promoter, and knockdown transformant of OsGCN5 by RNAi (RNAi-GCN5). 

We selected 6 individuals of T0 with low copy number transgene. Accordingly, 5 independent T1 homozygous lines were 

obtained. The expression of OsGCN5 increased in response to nitrogen supply in the wild type. RNAi-GCN5 caused the 

decrease of the expression level of OsGCN5, and RNAi-GCN5 transformants grew worse than the wild type. We also found 

that OsGCN5 might not regulate the expression of OsRBCS2 and OsRBCS4 in response to nitrogen supply in rice. 

Furthermore, OsGCN5 positively regulated the expression of OsRBCS3 and OsRBCS5. Especially, under the same 

expression level of OsGCN5, the expression level of OsRBCS3 was about 10 times higher than that of OsRBCS5. In 

conclusion, OsGCN5 regulates the expression of OsRBCS3 and OsRBCS5 in response to nitrogen supply in rice. 
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