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The problem of pistil abortion in Japanese apricot is very common but has not been well studied. Therefore, in the current

study, we used RNA-Seq to investigate the molecular mechanism underlying pistil abortion. This entry provides a

theoretical basis for stimulating flower and pistil development and has practical significance for improving yield and quality

of Japanese apricot.
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1. Introduction

Japanese apricot (Prunus mume Sieb. et Zucc) is an important fruit and ornamental plant. It has great economic

importance, high profit and world market demand, and it is used in value-added products like jams, pickles, etc. .

Flower development is a fundamental stage in the life cycle of the plant and plays a significant role in the sexual

reproduction process . Pistil abortion is a widespread phenomenon occurring in fruit plants and has been discussed in

different fruit crops like pomegranate, Xanthoceras sorbifolia and olive . In Japanese apricot, the problem of pistil

abortion is very common and causes serious losses, such as decrease in fruit quality and yield, thus limiting the apricot

growing industry. The abortive pistils are characterized as withered or absent (no pistils) . Several proteomic studies

have been performed and found that glucose, starch and photosynthesis metabolisms were associated with pistil abortion

.

In fruit trees, pistil abortion may result from improper ovary development, style formation and fertilization during flower

development . The rate of pistil abortion depends on the type of apricot cultivar, as the abortion rate in Japanese apricot

fruit can reach up to 76.3% , while in some cultivars of Xinjiang apricot the pistil abortion rate can range from 60.4% to

99.64% . Numerous studies showed that pistil abortion might be controlled through many factors such as the

environment (light, humidity, temperature), endogenous substances and signals associated with various biological and

cellular processes during floral organ formation .

Plant hormones are actively involved in floral transition and floral organ development , and they play a regulatory role in

physiological processes of flower bud development including floral bud initiation , differentiation  and dormancy .

As an excellent growth regulator, abscisic acid (ABA) is an active hormone involved in floral time transition . In

Arabidopsis, cytokinin (CK) promotes flowering , while gibberellin (GA) promotes cell division and growth .

Cytokinin affects the expression of PIN1 protein through promoting the expression of AG and SPL genes, thereby

affecting normal pistil and ovule development . Therefore, the above related information confirms the substantial

involvement of plant hormones during pistil abortion.

RNA-Seq technology is extensively used to determine gene expression and the associated genetic network during flower

development , and it has previously been used in studies of sugar apple , pomegranate  and olive . The

problem of pistil abortion in Japanese apricot is very common but has not been well studied. Therefore, in the current

study, we used RNA-Seq to investigate the molecular mechanism underlying pistil abortion.

2. An Overview of RNA-Seq Libraries

In the current study, six different cDNA libraries were constructed for normal and abortive pistils and sequenced using

Illumina sequencing, producing an average of 65.8 M raw reads per sample. After the removal of raw reads and adopter

sequences, 63.27 M clean reads per sample were obtained and mapped to the P. mume genome. After mapping to the

reference genome, a total of 86.64% mapped reads were obtained from each sample, while uniquely mapped reads were

63.94% per sample (Table 1).

Table 1. An overview of sequencing assembly in normal and abortive pistils of Japanese apricot.
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NP-1 62.47 61.66 97.21 92.63 98.71 86.19 61.90 SRR12234382

NP-2 62.52 61.72 97.22 92.67 98.80 84.95 61.07 SRR12234384

NP-3 62.47 61.74 97.12 92.41 98.83 88.24 62.97 SRR12234380

AP-1 69.96 65.16 97.48 89.81 93.13 86.42 65.53 SRR12234385

AP-2 67.47 63.54 97.59 90.16 94.18 87.77 66.69 SRR12234383

AP-3 69.96 65.83 97.61 90.22 94.08 86.28 65.53 SRR12234381

3. DEG Analysis of Normal and Abortive Pistils

Hierarchical clustering was performed for differentially expressed genes on the basis of their fold change values (log fc),

and the clustering is shown in Figure 1A. Pairwise comparison was used to analyze the regulation (up/down) and gene

expression profiles between AP and NP. A total of 3882 unigenes (2033 up-regulated and 1849 down-regulated) were

identified from normal and abortive pistil comparisons (Figure 1B). The volcano plot shows the expression level and

overall distribution of differentially expressed genes between these two groups (Figure 1C).

Figure 1. An overview of differentially expressed genes (DEGs) involved in normal and abortive pistils of Japanese

apricot. (A) Heatmap showing the differential expression pattern of the DEGs. The color scale shows the gene expression

values (log2fc). (B) Up- and down-regulation of differentially expressed genes. (C) Volcano plot showing the differentially

expressed genes. The x-axis represents the log2 fold change conversion of the values, and the y-axis represents the

significance value after –log10 conversion. Red shows up-regulated DEGs, blue shows down-regulated DEGs, while grey

represents no DEGs.
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