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Transcriptome Analysis of Early Response of
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Abstract: Potato is generally considered to be a drought-sensitive crop. Frequent droughts caused by global climate
change have seriously threatened the sustainable productions of potato. Deciphering the potato drought response
mechanism and analyzing the core factors will help solve the potato planting restrictions caused by drought. Based on
this, the present study aimed to obtain key candidate genes for potato drought response by analyzing the early response
process of a cultivar to drought stress. The potato 'Emalingshu 3' in vitro plantlets were treated with rapid drought
stress, and the obvious drought stress phenotype appeared within 6 h, in which the water content was also significantly
lower than that in the control. Transcriptome analysis showed that the number of differentially expressed genes (DEGs)
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was increased with the extension of treatment time. The expression levels of the two genes encoding transcription factors

GATA and YABBY were significantly reduced after 6 h of drought treatment, which might be negative factors for potato

drought regulation. The mRNA abundances of the three late embryogenesis abundant (LEA) genes were drastically in-

duced by drought stress and could be used as potential drought stress marker genes. The protein kinases StSnRK2.4

and StSnRK2.8, and the transcription factor StAREB2 in the abscisic acid (ABA) signaling pathway were most induced

by drought. They might be important components in ABA signaling pathway in response to drought stress.

Key Words: potato; drought stress; transcriptome analysis; transcription factor; ABA signaling pathway
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Figure 1 Phenotype and water content analysis of potato at different time points under drought stress
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Figure 2 Principal component analysis (PAC) for RNA-seq data at different time points under drought stress
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Figure 3 Venn diagram analysis of DEG sets among different comparison groups
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Table 1 Differential expression analysis of potato ABA signal pathway-related genes among different comparison groups

HH g HR FR M lhvsOh 6hvsOh 6hvs1h
Gene_id (Soltu.DM.) Annotation Counts mean

log,FC padj log,FC padj log,FC padj
12G006900.2 StSnRK2.1 229.42 3.16 0.00 2.56 0.00 -0.60 0.00
05G027280.1 StSnRK2.2 206.05 -0.56 0.01 -0.54 0.01 0.02 0.94
04G008420.2 StSnRK2.3 491.29 -0.11 0.41 1.57 0.00 1.68 0.00
01G042850.1 StSnRK2.4 2786.84 0.77 0.00 1.15 0.00 0.38 0.00
01G047800.1 StSnRK2.5 878.08 -0.52 0.00 0.16 0.13 0.69 0.00
11G003500.1 StSnRK2.6 65.92 -1.03 0.00 1.63 0.00 2.65 0.00
04G030110.1 StSnRK2.7 647.81 0.15 0.29 1.80 0.00 1.65 0.00
08G023690.1 StSnRK2.8 3702.36 2.30 0.00 1.78 0.00 -0.52 0.00
01G047570.1 StAREBI 1562.28 1.55 0.00 3.02 0.00 1.47 0.00
04G033590.4 StAREB2 993441 2.54 0.00 4.29 0.00 1.75 0.00
10G015000.1 StAREB3 82.16 -0.54 0.09 1.93 0.00 2.46 0.00
11G016910.3 StAREB4 1915.61 0.69 0.00 1.81 0.00 1.12 0.00
09G003620.1 StABIS 43.06 0.94 0.02 2.92 0.00 1.98 0.00
10G025990.1 StABLI 351.21 -0.01 0.97 -0.22 0.10 -0.22 0.12
10G030340.1 StABL2 8.00 -1.57 0.11 -0.31 0.75 1.26 0.20
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