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Identification and characterization of rice OsCIPK10 gene
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Abstract: The preliminary role of calcineurin B-like protein-interacting protein kinases (CIPKSs) in stress response is defined but the
exact function of OsCIPK10 gene in rice stress response and its expression pattern yet unclear. In this study we explored the possible
functions of OsCIPK10 gene by reverse genetics approaches and also revealed its expression pattern by GUS staining. From the
preliminary study of this gene we presumed its function to assist plant to resist stress but over-expressed OsCIPK10 rice transgenic
lines showed no significant phenotypic differences from the wild type either under high salt or low potassium conditions, however
the gene knockdown plants using inverted repeat strategy presented meaningful healthy plants compared to wild type under the stress
of salt. Further we checked the expression profile under high salt and low potassium conditions in wild type and found that
OsCIPK10 decreases under high salt and increases on low potassium conditions. So we speculate that OsCIPK10 is actually going to
function in response to high salt and low potassium stress. We also explored the expression pattern of this gene using Gus staining
and found that gene expresses in all plant tissues, the only exception observed was its higher expression in the vascular tissues.
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Fig. 1 Schemes of various expression constructions. Note: the IPK vector this picture shows is inverted repeat. After transcription,
the hair-pin RNA will be produced. And then after cleavage of Dicer, siRNAs specific to OsCIPK10 mRNA will be produced.
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Fig. 2 Tissue specific expression of OsCIPK10. (A, C) The expression of OsCIPK10 in seedling stage. (B, D) The expression of
OsCIPK10 in floral stage. A and B are results of semi-quantative RT-PCR, C and D results of Real-time PCR.
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Fig. 3 Expression of OsCIPK10 under high salt treatment. (A) The real-time PCR analysis of expression levels of OsCIPK10 in rice
seedling root. (B) The real-time PCR analysis of expression levels of OsCIPK10 in rice seedling shoot. The asterisks indicate there
are significant differences in those time points after biostatistics analysis(P==5%).
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Fig. 4 Expression of OsCIPK10 under potassium starvation. (A) The real-time PCR analysis of expression levels of OsCIPK10 in
rice seedling root. (B) The real-time PCR analysis of expression levels of OsCIPK10 in rice seedling shoot. The asterisk indicates
there is significant difference in the time point of 24 h after biostatistics analysis(P==5%).
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Fig. 5 OsCIPK10 gene expression levels in transgenic lines of OPK and IPK. WT: wild type; IPK-13, IPK-35, IPK-39, IPK-40 and
IPK-41: the small RNA interference transgenic lines; OPK-20, OPK-24: OsCIPK10 over-expression transgenic lines.
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Fig. 6 Phenotypes of OsCIPK10 small RNA interference transgenic line and wild type under high salt treatment. (A) Phenotypes of
seedlings treated with 50 mmol/L NaCl for three weeks. (B) Phenotypes of new geminated seed treated with 50 mmol/L NaCl for
10 days, the control is wild type untreated. (C) Survival rate of new geminated seed treated with 50 mmol/L NaCl for 15 days.

B 7 PKPHERKEZ ML GUS EEIF

Fig. 7 GUS staining for various tissues of PKP transgenic rice. (A) Seedling stage. 1: root; 2: top of leaf; 3: middle part of leaf. (B)
Floral stage. 1: flag leaf; 2: flowering glum; 3: glum before flowering; 4: stamen from the glum in B2; 5: anther from the stamen in B4;
6: gynoecium from the glum in B2.
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