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Transcriptome analysis and differential gene screening of
Panax ginseng seed in different sand storage stages
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Abstract: Analyze the changes in gene expression profiles during the process of Panax ginseng seed
dormancy release, and screen for differential genes, providing a basis for analyzing the mechanism of P. ginseng
seed dormancy release. Comparative transcriptome analysis was conducted by using RNA-Seq sequencing
technology in P. ginseng seeds stored at different low temperature. A total of 80.97 Gb of Raw reads and 80.19 Gb
of Clean reads were obtained from the transcriptome. Principal component analysis and correlation analysis
showed that there were significant differences in gene expression patterns at different developmental stages. Upset
results showed that 46 248 unigenes were co-expressed in four stages, and 414, 445, 400 and 389 unigenes were
specifically expressed in 0, 8,14 and 28 days, respectively. Gene Ontology functional annotation showed that the
differentially expressed genes were mainly involved in nsaturated fatty acid biosynthetic process, nuclear body and
oxidoreductase activity. Encyclopedia of Genes and Genomes metabolic pathway showed that differentially
expressed genes were mainly involved in peroxisome, mitogen-activated protein kinase signaling pathway-plant,
plant hormone signal transduction, ribosome, biosynthesis of unsaturated fatty acid, circadian rhythm-plant and
other metabolic pathways. In the process of P. ginseng seed dormancy release, multiple biological processes, such

W H #A: 2023-04-10; & [E H #H: 2023-07-27.

FEETH A gL i RN BE BT 3 AR 55 B T T 4 BT Bh I H (ZXKT21037, ZZ15-YQ-044, ZXKT22001).
*JHAE & E-mail: lldong@icmm.ac.cn

DOI: 10.16438/7.0513-4870.2023-0426



JRETT TR AN VD S 1) N 2 Fh T s 2 0 W 2 22 S R TR O - 3131 -

as unsaturated fatty acid biosynthesis and plant hormone signal transduction, are required to coordinate regulation,

which constitutes a complex dormancy release regulation network. Transcriptome analysis and differential gene

screening of P. ginseng seeds at different sand storage time laid a foundation for the analysis of P. ginseng seed

dormancy release mechanism and molecular breeding.
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Changes of seed morphology after TTC staining, embryo diameter, survival rate and conductivity at different developmental

stages. A: TTC staining; B: Embryo diameter; C: Survival rate; D: Conductivity. TTC: 2,3,5-Triphenyl-2H-tetrazolium chloride. RS0, RS8,

RS14 and RS28: 0, 8, 14 and 28 days of low temperature sand storage, respectively. a, b, ¢ and d: Significant differences of different groups
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Table 1 Statistical table of effective data evaluation
Sample name Raw reads Raw bases Clean reads Clean bases  Effective base Q20/% Q30/% GC/%

/Gb /Gb percentage/%
RSO_1 43281910 6.49 42882418 6.43 99.08 100.00 97.94 45
RS0 2 44748280 6.71 44291900 6.64 98.98 100.00 98.03 45
RSO_3 47440696 7.12 46984626 7.05 99.04 100.00 98.23 45
RS8 1 44406184 6.66 43970880 6.60 99.02 100.00 98.07 44
RS8 2 45777636 6.87 45324690 6.80 99.01 100.00 98.02 45
RS8 3 44645836 6.70 44202686 6.63 99.01 100.00 98.22 45
RS14_1 44020644 6.60 43605014 6.54 99.06 100.00 97.95 45
RS14 2 45107560 6.77 44680586 6.70 99.05 100.00 98.10 45
RS14 3 47698750 7.15 47268012 7.09 99.10 100.00 97.82 45
RS28 1 43466424 6.52 43055738 6.46 99.06 100.00 98.15 44.50
RS28 2 43195760 6.48 42802500 6.42 99.09 100.00 98.25 45
RS28 3 45971348 6.90 45504764 6.83 98.99 100.00 97.94 45
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Figure 2 Analysis of gene expression at different developmental stages. A: Principal component analysis; PCA1: Principal component

analysis 1; PCA2: Principal component analysis 2; B: Pearson correlation between samples; R: The coefficient of correlation; C: Upset

profiles of genes; D: Numbers of differentially expressed genes; Up: Up genes; Down: Down genes
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Figure 3 Heat maps of differentially expressed genes at different developmental stages
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Figure 4 Annotated enrichment circles of GO and KEGG genes at different developmental stages. A: GO enrichment circles; GO: Gene

ontology; B. KEGG enrichment circles; KEGG: Encyclopedia of genes and genomes. The first circle of enrichment circles (from outside to

inside) is the GO/KEGG entries of enrichment Top (minimum P value), and the outer circle is the coordinate scale of gene number. Different

colors represent the classification of GO/KEGG three categories. The second circle represents the number of genes annotated to GO/KEGG

entries, and the color represents the -log,, value of enrichment analysis P-value. The third circle is the number of different genes in GO/

KEGG. The fourth circle represents the percentage of enrichment factor
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Figure 5 Heat maps of different genes annotated to the GO enrichment pathway at different developmental stages. A: GO0006636 path-

way; B: GO0016604 pathway; C: GO0016717 pathway
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Figure 6 Differential gene heat maps annotated to KEGG metabolic pathway map04075 at different developmental stages. A: 114 genes;

B: 113 genes
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Figure 7 Differential gene heat maps annotated to KEGG metabolic pathway map01040 at different developmental stages
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