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Abstract
Cultivated rice, Oryza sativa is a primary cereal crop of South East Asia and is highly sensitive to salinity. MicroRNAs (miRNA) are small non-coding RNAs and play important role in plant development and stress responses. In order to develop transgene-free saline tolerant rice varieties, we attempt to knock out two miRNAs, namely miR393a and miR396c that are negative regulators during various stress conditions. To achieve this, we followed, CRISPR/Cas9 based genome editing approach. Two independant guide RNAs (gRNA) for each miRNA were designed and cloned into a CRISPR-Cas9 binary vector (pRGEB31) suitable for rice transformation. Rice protoplasts were isolated from Pusa basmati, to test the functionality of the CRISPR-miRNA constructs prior to transformation. Agro-bacterium mediated transformation was carried out for both miRNA constructs and the T0 transgenic lines are under regeneration stage. Positive mutant lines will be identified through genotyping followed by whole genome re-sequencing on T0 lines. Physiological characterization will be carried out for the selected mutant rice lines for salinity tolerance on T1 and T2 lines. This study will bring an insight into rice salinity tolerance mechanism and rice crop improvement program.

Key words CRISPR, microRNA, protoplast, salinity, crop improvement










[image: ]














Figure 1: Schematic diagram representing the role of miRNAs (miR393a and miR396c) in salinity tolerance and development of saline tolerant rice varieties using CRISPR/Cas9
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