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Network analysis of watermelon CISRP54 gene regulating plant height
DENG Lin, DUAN Shixiang, GUO Yaomiao, LIU Yachen, DOU Junling, NIU Huanhuan, YANG Luming,
ZHU Huayu

(College of Horticulture, Henan Agricultural University, Zhengzhou 450046, Henan, China)

Abstract: To elucidate the regulatory network of the CISRP54 gene in plant height regulation in watermelon, and to
enrich and deepen the theoretical foundation in cucurbit crops, a comparative study was conducted using the transgenic
material CR-CISRP54 generated by knocking out CISRP54 in the YL background and the wild-type YL plants. Phenotyp-
ic characterization of the main stem (plant height, internode number, and internode length), cytological observations (cell
area and cell number), and transcriptomic analyses (PCA analysis, identification of differentially expressed genes, GO en-
richment analysis, and KEGG enrichment analysis) were performed. The results showed that phenotypic observation
revealed significantly shortened internode length and markedly reduced plant height in CR-CISRP54. Longitudinal sections
of the stem showed significantly increaseed number of cells and significantly reduced cell area. Transcriptomic sequenc-
ing analysis identified 1030 differentially expressed genes between the two materials, including 857 up-regulated genes
and 173 down-regulated genes, among which were several important genes associated with pathways related to plant hor-
mone biosynthesis, metabolism, and signal transduction. In conclusion, CISRP54 likely regulates watermelon plant height
through the coordinated action of multiple plant hormone-related genes, thereby enriching the molecular regulatory net-
work of plant height in watermelon and providing a theoretical basis for plant architecture breeding in cucurbit crops.

Key words: Watermelon; Plant height; Transcriptome analysis; Hormone
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