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Abstract: [Objective] Foxtail millet (Setaria italica L.) has strong tolerance to drought stress. The objective of this research
is to screen key regulatory factors affecting the germination process under drought conditions in plants through reverse genetics
method, which will contribute for further research of regulation mechanism of seed germination under drought condition. [Method]
Multiple sequence alignment of SiINAC18 protein sequences and millet homologous sequences were made by using ClustalX 2 and
MEGA 5.05 softwares, and the phylogenetic tree was constructed. The expression patterns of SiNACI8 under the stress condition
were analyzed using the real-time PCR method. SINACI18 protein subcellular localization was analyzed by transient transfection
method. Biological function of SiNACI8 was analyzed by using overexpression of SiNAC18 in Arabidopsis thaliana. The expression
of downstream genes of SiNACI8 was analyzed by real-time PCR. [Result] The length of SiNACIS8 is 1 074 bp encoding a
hydrophilic protein with polypeptide of 357 amino acids, and its molecular weight is about 38.8 kD. Phylogenetic tree analysis
indicated that SINAC18 belongs to NAP subgroup of group I in the NAC transcription factors family and has the highest homology
with Arabidopsis gene AINAC29. The amino acid sequence alignment results show that the N-terminal of SINAC18 and the highest
homology transcription factors of SINAC18 in other species, including rice, Arabidopsis thaliana, soybean and maize, has A, B, C, D
and E five conserved domains. The C-terminal of the protein has a high degree of polymorphism, demonstrating that the N-terminal
sequence of SINACI18 is associated with its downstream promoter. Real-time PCR results showed that SiNACI8 were induced by
drought (PEG), high salt (NaCl) and hydrogen peroxide (H,0,) treatment. Subcellular localization results showed that SINAC18
protein is localized in the nucleus. Gene function analysis showed that in the ABA and PEG stress treatments, the germination rate of
SiNACI18 transgenic Arabidopsis thaliana and wild type seed was significantly different. Under normal growth conditions,
germination rate of the wild type Arabidopsis WT and SiNAC18 transgenic Arabidopsis was the same, and when the concentration of
PEG was increased to 10% and 15% on MS medium, the germination rate of SiNACI8§ transgenic Arabidopsis was significantly
higher than WT. Under the conditions of 2 and 5 pmol-L" of ABA treatment, the germination rate of SiNACI8 transgenic
Arabidopsis was significantly lower than that of WT. Analysis results showed that the expression of downstream genes of ABA
related genes AtRD29A, proline synthesis related genes AtP5SCR and AtPRODH and peroxidase gene AtPRX34 in SiNACIS8
transgenic plants was higher than that in WT, which suggesting that SiNAC18§ affects the germination rate of transgenic plants under
drought conditions by affecting the expression of those downstream genes. [Conclusion] NAC like transcription factor gene
SiNAC18 positively regulates the germination of plants under drought conditions through ABA and oxidative stress response
signaling pathway in foxtail millet.
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Fig. 1 Multiple alignment of amino acid sequence of SiNACI8 and homologous NAC like proteins from other plant species
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Fig. 2 Subcellular localization of SINAC18
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Fig. 3 Expression profile of SiNACI8 under various stress treatment conditions
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A, D: Seed germination rates under condition of MS; B, E: Seed germination rates under condition with MS+10%PEG; C, F: Seed germination rates under

condition with MS+15%PEG

4 SiNACI8 ¥ B A B I+ F7E A [E) K E PEG-6000 I8 TRYEA R X

Fig. 4 Seed germination rates of SiNAC18 transgenic lines under different concentrations of PEG-6000 treatment conditions
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