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Identification of genes regulating the formation of red flesh in watermelon
based on BSA-seq technology

ZHANG Man, WANG Yingying, LIU Jinqiu, LOU Lina, XU Jian, YANG Xingping, XU Jinhua
([Institute of Vegetable Grops, Jiangsu Academy of Agricultural Sciences/ Jiangsu Key Laboratory for Horticultural Crop Genetic Improvement, Nanjing
210014, China)

Abstract: Flesh color is an important trait that determines the quality of watermelon fruit. In this study, we used the
pink-fleshed watermelon MW119 and the red-fleshed watermelon MW120 as parents to construct an F, segregating population.
From this population, we selected individuals with red flesh and pink flesh phenotypes to create progeny bulks. We then per-
formed whole-genome resequencing with a coverage depth of 30X on both the parental and progeny bulks using BSA-seq tech-
nology. By using the A (SNP-index) method, we identified 12 intervals significantly associated with the red flesh trait on
chromosomes 2, 4, 5, 6, 7,9, and 10, with a total length of 56.66 Mb. Further functional annotation and expression analysis
were conducted on 116 genes within the significantly associated intervals that carried non-synonymous SNP and InDel frame-
shift mutations, ultimately leading to the selection of five key candidate genes: the WRKY transcription factor gene
Cla97C02G028430, the O-methyltransferase gene Cla97C02G028680, the F-box protein genes Cla97C02G048400 and
Cla97C06G122530, and the pentatricopeptide repeat protein gene Cla97C06G122120. These genes play a significant role in

regulating the formation of red flesh in watermelon. The

%5 B #A . 2024-05-23
HETH 71908 A 55 K 130 H ( BE2022339) 5 VL84 Fl

results of this study further refine the molecular mechanisms

AR 22 I 9 [ JBGS (2021069 ] underlying the formation of red flesh in watermelon and pro-
TEEEA 0K 8 (1981-) 4 (NGB 11 BIUIFFE 5L 5E )y vide a theoretical basis for marker-assisted breeding.
AR PE RS F&EFI . (E-mail) mzhang@ jaas.ac.cn Key words: watermelon; flesh color; gene map-

BHUESE AR, (E-mail) xjhyznj88@ 163.com ping
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Fig.1 Significantly associated intervals based on the A ( SNP-index) method
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Fig.2 GO enrichment analysis (A) and KEGG enrichment analysis (B) of candidate genes
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Table 3 Functional annotation of candidate genes
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Fig.3 Relative expression levels of candidate genes during different fruit development stages
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