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Genetic analysis and gene mapping of andromonoecious trait in water-

melon
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kai, NIU Huanhuan, ZHU Huayu, YANG Luming, DOU Junling

(College of Horticulture, Henan Agricultural University/Henan Engineering Research Center for Germplasm Innovation and Utilization
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Abstract: Cucurbitaceae crops, which exhibit all seven sexual types found in angiosperms, have become ideal model or-
ganism for investigating the mechanisms of plant sex determination. The primary sexual type in watermelon is monoe-
ciousr, while certain germplasm lines exhibit the andromonoecious sexual type, wherein both male and hermaphroditic
flowers are produced simultaneously on the same watermelon plant. To investigate the sex determination mechanism in
watermelon, the andromonoecious germplasm WM254 and normal monoecious germplasm WT2 were used as experimen-
tal materials. By constructing an F, segregating population, it was discovered that the andromonoecious trait in watermel-
on is controlled by a recessive single gene. Through a combination of BSA-seq sequencing and linkage analysis within
the F, population, the gene responsible for the andromonoecious trait in watermelon was preliminarily localized to a re-
gion between 29.45 Mb and 29.58 Mb on chromosome 3. This interval contains 14 candidate genes, several of which are
potentially related to sexual differentiation. Based on this candidate region, a molecular marker tightly linked to the andro-
monoecious trait in watermelon was developed. The findings of this study lay a foundation for further fine mapping of the
gene regulating andromonoecy in watermelon and subsequent functional validation, while also providing a reference for
research on sex type differentiation in Cucurbitaceae species.
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Fig. 1 Observation of parental phenotype
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Table 1 Genetic analysis of male flower and bisexual flower homotype in watermelon
Mk SR IEHAEREL TEAE P A A0 R R 2 FEL Fown
Material ~ Number of total individuals Number of normal individuals Number of andromonoecious individuals Ratio
WT2 10 10 0
WM254 10 0 10
F, 10 10 0
F, 270 204 66 301 0.058 8 3.841
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Fig. 2 BSA-seq results of male flower and bisexual flower homotype in watermelon
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Table 2 InDel molecular marker information

[y i LZ/EL A=Y ElEZ )2 B

Marker name Physical position/bp Primer sequence Segment size/bp

InDel-19 27030943 F:AAGGTTGGACGGGTAAAAAG 94
R:ATTGAGATTGGGGTGATGAA

InDel-20 28 059 240 F:CCCACGTTGCTGTGAGAGTA 150
R:AGTTGATGAAGAATTAAGGCAAT

InDel-24 28 560 589 F: TGCTAAGCATCAAAATGGAGA 126
R: TGGCGAATATACTTTTATGCAA

InDel-21 29 019 662 F:CATGCCCTTCTGTCTCTCTC 122
R:ATTGAGATTCCCGTGTACGA

InDel-27 29268 127 F: AACTGGGTTTGAAACATTTGG 130
R:GGCAAGTTTAGAACACCAATGA

InDel-30 29452033 F:TGTAAACTCCCTCGACTATGTGAA 144
R:CATAGAGCTGGGATGTCTTGTG

InDel-31 29 586 896 F: AGATCAGAGCTTGAGGACTAGA 116
R:TCCTCCACGGACTATTTACA

InDel-7 29725 020 F: TGAAGGAACAACCCTCCATT 212
R:TGAACATCAATTGGAGTTTAAAAATA

InDel-34 30329905 F:TTTGTTCTGCCTTTGTAGGA 103
R:ACATCCATAATTGGGGTTCTA

InDel-35 30 885 659 F: AAGGGCTAAATGAACGTTTT 115

R:TCTGTCTCTCCTTGTGTCAAA

29.58 Mb 4b, 1% [X [A] K/NR 134 Kb, it — 245/ T
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Cla97C03G066050 + C1a97C03G066060 . Cla97C03-
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Cla97C03G066100 - Cla97C03G066110 . Cla97C03-
G066120. Cla97C03G066130. Cla97C03G066140.
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G066170, HAFH 13 MCVERBRIZERF 1 A K
BERFE R (Cla97C03G066100) (% 3) .
24 SFRRENFL
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Fig. 3 Construction of Cland genetic map
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Table 3 Genes in candidate interval
e RS B eheifiia BRI A7 E
Number Gene ID Gene function Gene location
1 Cla97C03G066040 ik % /45 H Mitochondrial carrier protein Cla97Chr03:29 452 365~29 456 117 (-)
2 Cla97C03G066050 ToHLEEBEERMN 3 Inorganic pyrophosphatase 3 Cla97Chr03:29 458 987~29 461 786 (-)
3 Cla97C03G066060 {EF345 5+ 2 1 SF21 Pollen-specific protein SF21 Cla97Chr03:29 467 723~29 471 160 (-)
4 Cla97C03G066070 JEMHAZ R E H Substrate carrier family protein Cla97Chr03:29 482 563~29 486 540 (-)
5 Cla97C03G066080 A2 N-H Z:#4F4 [ 1.1 Protein arginine N-methyltransferase 1.1 Cla97Chr03:29 491 761~29 495 010 (-)
6 Cla97C03G066090  xaa-Fif Ik xaa-Pro dipeptidase Cla97Chr03 : 29 497 083~29 505 053 (-)
7 Cla97C03G066100 %1% 1 Unknown protein Cla97Chr03 :29 529 770~29 530 364 (-)
8 Cla97C03G066110  1-ZHEH A Fi-1-FR IR A 7 1-Aminocyclopropane-1-carboxylate synthase 7 Cla97Chr03:29 538 047~29 539 766 (-)
9 Cla97C03G066120 MVB JEH2 (49 Vpsd i P4 145 8 [ Regulator of Vps4 activity in Cla97Chr03:29 568 538~29 573 091 (+)
the MVB pathway protein
10 Cla97C03G066130 AL SR/ 1L ¥ & & & F 45 A E A Cla97Chr03:29 576 098~29 579 270 (-)
Oxidoreductase/transition metal ion-binding protein (DUF3531)
11 Cla97C03G066140  IH-£ARHE B 52 40 AH 9 2R (4 Cla97Chr03:29 581 414~29 584 970 (+)
Protein related plastid movement impaired
12 Cla97C03G066150 60S #ZHEARER 1 L31 60S ribosomal protein L31 Cla97Chr03:29 586 527~29 587 970 (+)
13 Cla97C03G066160 2HH [1-#i 2R N-H EEA4F2 [ Histone-lysine N-methyltransferase Cla97Chr03:29 589 237~29 591 454 (-)
14 Cla97C03G066170 - FLHl FF i p-galactosidase Cla97Chr03:29 595 663~29 599 121 (+)
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