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Bioinformatics and Expression Analysis of the StINF-YA9 Gene in Potato
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Abstract: NF-Y is a transcription factor ubiquitous in eukaryotes, typically functioning as NF-YA/B/C heterotrimers.
The NF-YA transcription factor regulates the expression of downstream target genes in response to stress by specifically
binding to the CCAAT box in the DNA promoter region. It was discovered that the potato exhibits increased sensitivity to
drought stress when the StNF-YA9 gene is silenced through a comprehensive analysis of the potato NF-Ys gene family.
In this research, the StNF-YA9 gene was cloned from the potato variety 'Atlantic'. Bioinformatics analysis showed that
the total length of StNF-YA9 gene was 1 231 bp, and the CDS region length was 723 bp. The subcellular localization
fusion expression vector of StNF-YA9 was constructed to determine its localization in the nucleus. The expression
pattern of StNF-YAQ in potato tissues and under stress was analyzed by qRT-PCR. The results showed that the relative

expression of the StNF-YA9 gene was highest in leaves and lowest in buds. The expression was up-regulated by
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polyethylene glycol (PEG) and abscisic acid (ABA). The results would provide the theoretical basis for subsequent

functional studies on the potato StNF-YA9 gene.

Key Words: potato; StNF-YA9; cloning; bioinformatics analysis; subcellular localization
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Table 1 Primers used in the experiment

/R 1Y 50(5'-3") FHi&

Primer name Primer sequence Purpose
SINF-YA9-F AGAACACGGGGGACGAGCTCATGTTTCAAAAATCGGATGGTGA FEH BE R
SINF-YA9-R TGCTCACCATGTCGACGAAATGTTCCGAGTGCATGCA

Efla-F GATGGTCAGACCCGTGAACA NEREE
Efla-R CCTTGGAGTACTTCGGGGTC

Primer-YA9-F GCCAGTTGAAGTGAAAGAGGAGCCAAT YGE i PCR
Primer-YA9-R TGTCGGTGACGCGATTCGTGA
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Figure 2 Secondary structure prediction of StNF-YA9 protein
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Figure 3 Tertiary structure prediction and conserved domain analysis of StNF-YA9 protein
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Note: Black. Homologous level=100%, Blue. Homologous level>75%, Pink. Homologous level=50%, and Yellow. Homologous level>33%.
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Figure 4 Multiple homology comparisons of StNF-YA9 amino acid sequence with other species
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Bright. W13 T~ U AIMIEA , Merged. 563,

Note: pEGFP. Blank control, pEGFP-StINF-YA9. SINF-YA9 and EGFP fusion protein, GFP. EGFP fluorescence signal in the dark field, Auto.
Autofluorescence of chlorophyll, Bright. Cell morphology under bright field, and Merged. Combination field.
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Figure 5 Subcellular localization of StNF-YA9
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Note: Data are expressed as mean + SD. Different lowercase letters indicate significant differences between different tissues (P < 0.05), n=3.

Treatment means are separated by using least significant difference (LSD) method.

6 SINF-AIEEEDHZERM Atlantic’ AR B M RIEST

Figure 6 Tissue—specific expressions analysis of StNF—-A9 gene in potato variety 'Atlantic'
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CIAb#E 3 h Treated for 3 h
M #Zb¥E 6 h Treated for 6 h
EIALH 12 h Treated for 12 h
AbFH 24 h Treated for 24 h

QEFRZETY Treatment type

TE: BARFR ATV EebRE R, ARG T B3R A ] RE R A R 4k B R[] b BN ] 2 9] 22 53 .25 (P < 0.05), n=3. AbIT-3(H

2 LUACR T /N 25 22550

Note: Data are expressed as mean=SD. Different lowercase letters indicate significant differences between different treatment times in the same

treatment for the same gene, respectively (P < 0.05), n=3. Treatment means are separated by using least significant difference (LSD) method.

Bl7 SINF-A9EETEPEG. ABA. NaClfE4b32 THERTRIKKF
Figure 7 Relative expression levels of SINF-YA9 gene under PEG, ABA and NaCl stress treatments
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