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Abstract
Objective

Rice is highly sensitive to salinity stress among crops. The sensitivity at the seedling stage and
reproductive phase causes damage to the essential processes of plants and ultimately reduces the
yield. In saline environments, ion toxicity is increased by sodium uptake. Tolerant cultivars cope
with the salinity stress by low maintenance of Na*/K* in the photosynthetic organs. The entry and
exclusion of ions in the plant cells are controlled by ion channels and transporters. Identifying
and evaluating the expression pattern of genes encoding these transporters at different time points
and organs was our objective.

Materials and methods

In the present study, two rice genotypes of tolerant CSR28 and sensitive IR28 were used. The

grown seedlings in a hydroponic medium were exposed to 150 mM salinity treatment and the
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roots and shoots were collected after 6 and 54 h of the treatment. After RNA extraction, library
construction and RNA-Seq analysis were performed and differentially expressed genes were
identified. MapMan pathway analysis was used to identify the genes encoding ion transporters.
Results

The comparison of the two genotypes under specific salinity stress identified 47 highly expressed
genes encoding ion transporters some of which showed genotype or organ-specific expression
patterns. OSTPC1 and OsSOS3 genes, which are involved in the entry of Ca™ into cells and Ca*
receptors, respectively, had higher expression in the roots of the tolerant genotype than the
susceptible genotype at the 54 h time point. Considerably, high expression of the important genes
such as OsSOS1 and OsNHX1 in the tolerant genotype indicated a low Na* accumulation
compared to the sensitive genotype. Other genes involved in ion homeostasis, such as OsHKTL,
displayed more expression in the roots of the tolerant genotype at 54 h.

Conclusions

Generally, our findings revealed that the molecular mechanisms that occurred in the roots under
long-term salinity stress caused differences in salinity tolerance through various ion homeostasis.
The results also indicated the role of the Ca*-related signaling pathway in the higher tolerance of
CSR28. Specific expression patterns of some of the genes can be used as biomarkers in the
selection programs of salt-tolerant rice genotypes.
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Figure 1. Heatmap for genes involved in ion transporter using salt-specifics genes which had
differential expression between two tolerant and sensitive genotypes in different organs and
sampling times. Increased expression in tolerant genotype CSR28 and sensitive genotype
IR28 (highly expressed genes as log2 fold change > 3 or log2 fold change < -3) are shown in
green and red, respectively
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Figure 2. Molecular mechanism of salinity tolerance in rice roots and shoots using salt-
specific genes expressed differentially in tolerant genotype CSR28 and sensitive genotype
IR28 at seedling stage. The expression of genes encoding ion transporters is shown as green
(increased expression in CSR28) and red (increased expression in I1R28) arrows and blue (6
h time point) and yellow (54 h time point) circles
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