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Abstract: Based on observing the cytological characteristics of the flower buds of the functional male sterile line (S13) and the
fertile line (F142) in eggplant, it was found that the disintegration period of the annular cell clusters in S13 anther was 2 days later
than that of F142, and the cells of stomiun tissue and tapetum in F142 disintegrated on the blooming day, while it did not happen in
S13. The comparative transcriptomic analysis showed that there were 1 436 differential expression genes (DEGSs) (651 up-regulated
and 785 down-regulated) in anthers of F142 and S13 at 8, 5 days before flowering and flowering day. The significance analysis of
GO enrichment indicated that there were more unigene clusters involved in single cell biological process, metabolism process and
cell process, and more catalytic activity and binding function were involved in molecular functions. Through KEGG annotation we
found that the common DEGs were mainly enriched in the biosynthesis of secondary metabolites, metabolic pathway, protein
processing in endoplasmic reticulum, biosynthesis of amino acids, carbon metabolism and plant hormone signal transduction. The
fifteen genes co-expression modules were identified from 16 465 selected genes by weighted gene co-expression network analysis
(WGCNA), three of which (Plum2, Royalblue and Bisque4 modules) were highly related to S13 during flower development. KEGG
enrichment showed that the specific modules could be enriched in phenylpropanoid biosynthesis, photosynthesis, porphyrin and
chlorophyll metabolism, a-linolenic acid metabolism, polysaccharide biosynthesis and metabolism, fatty acid degradation and the
mutual transformation of pentose and glucuronic acid. These genes might play important roles during flower development of S13. It
provided a reference for further study on the mechanism of anther dehiscence in eggplant.

Keywords: Solanum melongena L., anther dehiscence, transcriptome analysis, metabolic pathway
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125 B AL 25 A0 e AT B A DX, A6 25 A RE U1 1T P
SRR ILEREE . A NRE | P2 GEZ DL R
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H. JFAERT 7 R—JTAERT 5 K, F142 25FR4 414000
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H (K 2, A3), ML RYERTE A % LT 58 42
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Bl FFRIERASAEANE. EATURREMEN
Fig. 1 The flower, anther tips and pollen vitality of
fertile eggplant and male sterile eggplant. Al, A2, A3:
flower, anther and pollens of F142; B1, B2, B3: flower,
anther and pollens of S13.

Fig. 2 The cross-sectional diagram of each period in bud development. A1-A9: the nine stages of flower development
of F142; B1-B9: the nine stages of flower development of S13; Ep: epiderm; En: endothecium; ML: middle layer; T:
tapetum; ST: stomiun tissue; CCC: circular cell clusters; IT: inner tapetum; bar=100 pm.
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Fig. 3 Analysis of DEGs between the fertile line F142 and male sterile line S13 in different stages of flower buds. (A)
The total number of up-regulated and down-regulated DEGs. (B) Venn diagram of all DEGs. (C) Venn diagram of
up-regulated genes. (D) Venn diagram of down-regulated genes.
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Fig. 4 Clustering analysis of DEGs between the fertile line F142 and male sterile line S13. (A) Hierarchical clustering
of the 1 436 DEGs. (B) Expression patterns of DEGs in the seven clusters. F142-1, F142-2 and F142-3 represent F142 at
8 days before flowering, 5 days before flowering and on flowering day, respectively. S13-1, S13-2 and S13-3 represent
S13 at 8 days before flowering, 5 days before flowering and on flowering day.
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Fig. 6 Weighted correlation network analysis of functional male sterile-related genes. (A) Gene co-expression network
gene clustering number and modular cutting. (B) Heat map of the correlation between modules and traits.
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three modules related to S13 in 18 samples of expression profile. (D-F) KEGG enrichment analysis of modules Plum2,
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