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No. Gene Match % Access number Species
1 LOC103498132 94.77 XM_008460630.3 Cucumis melo
2 LOC111457134 83.987 XM 023099294.1 Cucurbita moschata
3 LOC111487843 83.929 XM_023135393.1 Cucurbita maxima
4 LOCI111781736 84.971 XM_023662429.1 Cucurbita pepo
5 LOC120079109 91.87 XM 039033293.1 Benincasa hispida
6 LOC111006013 85.837 XM 022277747.1 Momordica charantia
7 LOC105961025 70.994 XM 012985255.1 Erythranthe guttatus
8 LOC104896813 89.09 XM 010683606.4 Beta vulgaris subsp. vulgaris
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1 KAJ7974712.1 58.844 Quillaja saponaria

2 KAJ7970722.1 Steroid nuclear receptor, ligand-binding 59/844 Quillaja saponaria

3 KAJ4729360.1 58.844 Melia azedarach

4 KAF3618979.1 succinate dehydrogenase [ubiquinone] 56.311 Capsicum annuum

5 KAG6588925.1 Protein Low Photosynthetic Efficiency 1, chloroplastic 55.946 Cucurbita argyrosperma

6 KAEB694388.1 succinate dehydrogenase 55.952 Hibiscus syriacus
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Abstract

Vascular wilt in cucumber, caused by the soil-borne fungus Fusarium oxysporum f. sp. cucumerinum
(Foc), is one of the major causes of yield loss in this crop worldwide. The disease is very difficult to
control and understanding the molecular mechanisms of resistance is essential for the development of
resistant cultivars. In this study, we used the Lasso Feature Selection (LASSO) algorithm on RNA-Seq
data (accession number PRINA916850) to identify key biomarkers associated with resistance or
susceptibility to Foc. This method, by eliminating less important genes, provided a small and interpretable
set of the most effective genes. Four key genes were identified: two negative regulators (LOC101215771
and LOC101209793) that enhance susceptibility, and two positive regulators (LOC101211117 and
LOC101214807) that play a role in defense and resistance responses. The results showed that the
combination of RNA sequencing and the Lasso algorithm is an effective and efficient tool for discovering
biomarkers associated with plant diseases. The use of these genes in breeding programs will be a
fundamental step in producing resistant varieties, reducing dependence on pesticides, ensuring sustainable
yield, and ultimately enhancing food security.
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