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Hormonal and transcriptomic analysis of fruit development in snake melon
WANG Qingtao"?, TANG Lingli"*, HE Yuhua', Tian Mei *, XU Yongyang', KONG Weihu', ZHANG Jian',
ZHAO Wenhua', HU Keyun', ZHAO Guangwei"’

(1. Zhengzhou Fruit Research Institute, Chinese Academy of Agricultural Sciences, Zhengzhou 450009, Henan, China; 2. Nongmu Tech-
nology Development Center of Genhe City, Genhe 022350, Inner Mongolia, China, 3. Zhongyuan Research Center, Chinese Academy of
Agricultural Sciences, Xinxiang 453500, Henan, China; 4. Institute of Horticulture, Ningxia Academy of Agricultural and Forestry Sci-
ences, Yinchuan 750004, Ningxia, China)

Abstract: Snake melon(Cucumis melo var. flexuosus) is a unique melon variety suitable for pickling and widely cultivat-
ed in China. Using snake melon 551 as material, this study aimed to identify key genetic factors regulating fruit morpho-
genesis by analyzing the change of hormonal content and transcriptomic characteristics at different fruit development stag-
es, thereby providing a theoretical basis for melon quality improvement. Five key developmental stages of snake melon
551 were established: 5 days before pollination (ZF5, -5 DAP), day of flowering (Z0, 0 DAP), 9 days after pollination
(79, 9 DAP), 15 days after pollination(Z15, 15 DAP), and 25 days after pollination(Z25, 25 DAP). Flesh tissue was col-
lected for hormonal content measurement and RNA-Seq analysis. DESeq2 was used to screen differentially expressed
genes(DEGs). GO functional annotation, KEGG pathway, and WGCNA analyses were employed to identify key metabol-

ic pathways, and qRT-PCR was used to validate the expression patterns of core genes. The results showed that transcrip-
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tome analysis across different stages identified a total of 12 052 DEGs, among which 37 genes were related to hormone

biosynthesis and signal transduction. GO enrichment revealed that DEGs were primarily involved in membrane system

construction and DNA-binding transcription regulation. KEGG analysis indicated these genes were significantly enriched

in pathways such as secondary metabolite biosynthesis, plant hormone signal transduction, and amino acid metabolism.

Hormonal assays showed that IAA mainly regulated fruit expansion in the early developmental stage, while GA24 and

cZR also participated in regulating early fruit development. Notably, genes related to auxin, gibberellin, and cytokinin sig-

naling pathways exhibited dynamic expression patterns. During the Z0-Z9 stage, the expression difference of AUX/IAA

genes was 2-3 fold. The plant hormone signaling network plays a core regulatory role in the longitudinal growth of snake
melon 551 fruit. Specifically, the auxin signaling hub genes AUX/I44 (MELO3C012951, MELO3C012952) and SAUR
(MELO3C002378) showed a gradient expression pattern during the rapid fruit elongation period (Z0-Z15), suggesting

these genes may drive fruit morphogenesis by regulating cell expansion.

Key words: Melon; Fruit development; Transcriptome analysis; Differential expressed gene; Plant hormone
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Table 1 The primers for qRT-PCR
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Gene ID Forward primer Reverse primer

MELO3C007251 AGGAGGAGGATGTTGAAGAA TAGTGTCGGAAGCAGTAAGAGT
MELO3C022854 CTCCTACTCCGATCCTCTTCA GAATGGCTTGATTGGCAGTGA
MELO3C017825 ATGTTGCCAAACTTTGATC GGAATAATGATGATTGTGGAGG
MELO3C002378 GAAGATGCCGAGGTGGAATA CCTATACCCAACGCCATTTCTA
MELO3C007804 ACCTTCTGTGGCTCCTCCT ATCGTTCCATGTCTGTCAACTG
MELO3C005874 GAACGAGCCTGCTGAGAATC CCTCCTAACCAGAGACCATACA
MELO3C013799 AGCAGACTGGTGAAGTTGTT GGTGATTCATCTTCCGCAATG

MELO3C013810

TTGGTGGAACATCGTCGTTAC

CATTCTGGAGGCGTCATAAGC
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Note: A. Phenotypes at different developmental stages; B. Fruit length at different developmental stages; C. Fruit shape index at different devel-

opmental stages.
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Fig. 1 Fruit phenotypes of snake melon 551 at different develonmental stages
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Note: A. The number of differentially expressed genes in different samples; B. Venn diagram of differentially expressed genes between samples.
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Fig. 2 The analysis of differentially expressed genes
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Fig. 3 GO enrichment analysis of differentially expressed genes in snake melon 551 fruit
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Fig. 4 KEGG enrichment analysis of DEGs in different developmental stages of snake melon 551 fruit
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Table 2 Changes of plant endogenous hormone content in different development stages of snake melon 551 fruit (ng-g")

KB B wAKFO wORATKREGH)  wORER) wBt D wORHTRD wOKIIE)

Development stage TAA content cZR content GA24 content ABA content JA content SA content

ZF5 17.733£0.482 b 1.552+0.125 a 2.804+0.047 a 81.202+14.53a  21.214+1.140 a 89.8724+6.926 a
Z0 18.789+0.265 a 0.818+0.046 b 2.464+0.187 b 34.476x4.381 b 15.009+1.187 b 32.087+1.755 b
79 7.303+0.789 ¢ 0.362+0.016 ¢ 1.143£0.097 ¢ 7.105£0.565 ¢ 3.746+0.324 ¢ 7.435+0.388 ¢
Z15 1.670+0.192 d 0.330+0.028 ¢ 0.308+0.055 d 3.792+0.366 ¢ 2.511+0.128 ¢ 10.245+0.305 ¢
725 1.679+0.265 d 0.351+0.058 ¢ 0.000+0.000 e 15.800+2.171 ¢ 14.660+1.167 b 7.621+0.062 ¢

TE : FAUAN R NG PR oK 22 57 35 (P<<0.05)

Note: Different small letters in the same column represent significant differerence(P<<0.05).
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Fig. 5 Differential expression of genes in hormone synthesis and signal transduction pathways
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