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            Abstract
Melon is an economically important fruit crop that has been cultivated for thousands of years; however, the genetic basis and history of its domestication still remain largely unknown. Here we report a comprehensive map of the genomic variation in melon derived from the resequencing of 1,175 accessions, which represent the global diversity of the species. Our results suggest that three independent domestication events occurred in melon, two in India and one in Africa. We detected two independent sets of domestication sweeps, resulting in diverse characteristics of the two subspecies melo and agrestis during melon breeding. Genome-wide association studies for 16 agronomic traits identified 208 loci significantly associated with fruit mass, quality and morphological characters. This study sheds light on the domestication history of melon and provides a valuable resource for genomics-assisted breeding of this important crop.
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                    Fig. 1: Geographic distribution and population structure of melon accessions.[image: ]


Fig. 2: Independent selection in domesticated traits between C. melo. ssp. melo and agrestis.[image: ]


Fig. 3: Identification of a candidate gene for the melon sutures trait.[image: ]


Fig. 4: GWAS, bulked segregation analysis and QTL analysis identified the same region as being potentially important for peel color.[image: ]
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Extended data

Extended Data Fig. 1 Distribution of small indels.
Distribution of small indels ( ≤ 5 bp) in different genomic regions. Indels in all regions were shown in blue. Those in intergenic regions were shown in purple. Indels in introns (green) are predominantly short (1 or 2 bp), whereas those in exons (orange) are often 3-bp long as this length does not cause a frame shift.


Extended Data Fig. 2 Chloroplast Phylogenetic tree.
Phylogenetic tree constructed with the chloroplast SNPs for 977 melon accessions.


Extended Data Fig. 3 The result of DAPC.
Population structure analysis of melon accessions with DAPC. a, Cumulated variance explained by the eigenvalues of the PCA. b, Variation curve of BIC value. c, Model-based clustering analysis with different numbers of clusters (K = 2, 3 and 4).


Extended Data Fig. 4 Principal component analysis (PCA).
Principal component analysis (PCA) of 968 melon accessions. SNPs with missing data rate ≤ 40% were used for PCA. Two-dimension coordinates were plotted for the 968 melon accessions. The African group (green) and melo group (blue) have a discrete distribution; the agrestis group (red) has an obviously centralized distribution.


Extended Data Fig. 5 The differentiation of Heterozygosity.
The heterozygosity of different groups. Each box represents the mean and interquartile range. The top whisker denotes the maximum value and the bottom whisker denotes the minimum value. The significance was determined by two-tailed Student’s t tests.


Extended Data Fig. 6 The analysis of introgression.
Treemix analysis of the main genetic clusters. Arrows represent the direction of migrations.


Extended Data Fig. 7 Expression of CmBi and CmBt.
RT–qPCR of CmBi (a) and CmBt (b) in young fruits of WM, CM, WA and CA accessions. Data are presented as mean ± s.d.(n = 3 independent measurements).


Extended Data Fig. 8 Population differentiation in cultivated melon.
Population differentiation between CM (cultivated melo) and CA (cultivated agrestis) groups. a, Distribution of FST across the melon genome. Highly divergent genomic regions overlapping previously reported QTL signals are indicated. The horizontal dashed line indicates the top 10% threshold. b,c, QTLs for flesh thickness identified from an F2 population from the cross of a cultivated melo accession and a cultivated agrestis accession. Both QTLs are located in regions with higher divergence levels (FST = 0.69) and (FST = 0.48), respectively. The black horizontal dashed lines indicate the threshold (LOD > 3.0) of QTL-mapping. d, Association signals identified by GWAS on ovary pubescence using the whole population. The significant threshold of -log10P value was set at 5.6.


Extended Data Fig. 9 The verification of known genes in GWAS analysis.
Previously reported genes identified in the GWAS analysis. a-c, Manhattan plots (left) and quantile-quantile plots (right) of GWAS for sex determination (a), orange flesh color (b) and yellow and white peel color (c) using the MLM model. The significant threshold of -log10P value was set at 5.6. Genes CmACS-7 (ref. 1), CmOr2 and CmKFB3 are marked by red arrows.


Extended Data Fig. 10 GWAS analysis of flesh aroma.
GWAS analysis of flesh aroma in three different populations. a-c, Manhattan plots (left) and quantile-quantile plots (right) for GWAS on flesh aroma in the melo population (a), in the agrestis population (b), and in the whole population (c). The significant threshold of -log10P value was set at 5.6.
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