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    ABSTRACT
High temperature usually leads to the failure of grain filling during caryopsis development, resulting in the loss of yield, however the mechanism is not yet well elucidated. Here, we report that two rice caryopsis-specific NAM/ATAF/CUC domain transcription factors, ONAC127 and ONAC129, respond to heat stress and are involved in the caryopsis filling process. ONAC127 and ONAC129 are dominantly expressed in pericarp during grain filling and can form a heterodimer. To investigate the functions of these two ONACs, we obtained CRISPR/cas9 induced mutants and overexpression lines of them. Interestingly, we found that both knock-out and overexpression plants showed incompletely filling and shrunken phenotype of caryopses, which became more severe under heat stress. The shrunken caryopses of these transgenic lines are usually with ectopic accumulation of starch in the pericarp. Transcriptome analyses revealed that ONAC127 and ONAC129 mainly regulate stimulus response, cell wall construction and nutrient transport etc. ChIP-seq analyses identified the direct targets of ONAC127 and ONAC129 in developing caryopses, including monosaccharide transporter OsMST6, sugar transporter OsSWEET4, calmodulin-like protein OsMSR2 and Ethylene-Response AP2/ERF Factor OsEATB. The result suggested that ONAC127 and ONAC129 might regulate the caryopsis filling through sugar transportation and abiotic stress responses. Overall, this study demonstrates the transcriptional regulatory networks involving ONAC127 and ONAC129, which coordinates multiple pathways to modulate caryopsis development and heat stress response at rice filling stage.
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