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            Abstract
The histories of crop domestication and breeding are recorded in genomes. Although tomato is a model species for plant biology and breeding, the nature of human selection that altered its genome remains largely unknown. Here we report a comprehensive analysis of tomato evolution based on the genome sequences of 360 accessions. We provide evidence that domestication and improvement focused on two independent sets of quantitative trait loci (QTLs), resulting in modern tomato fruit ∼100 times larger than its ancestor. Furthermore, we discovered a major genomic signature for modern processing tomatoes, identified the causative variants that confer pink fruit color and precisely visualized the linkage drag associated with wild introgressions. This study outlines the accomplishments as well as the costs of historical selection and provides molecular insights toward further improvement.
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                    Figure 1: Genome-wide relationship and fruit morphology in cultivated tomato and its wild relatives.[image: ]


Figure 2: Evolution of fruit mass during domestication and improvement.[image: ]


Figure 3: A major genomic signature of modern processing tomatoes and three causative variants for pink fruit.[image: ]


Figure 4: Introgressions and sweeps.[image: ]
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Supplementary Figure 1 Spectra of fruit weight for three tomato groups.

Supplementary Figure 2 Determination of ΔK using STRUCTURE.
ΔK analysis for a different number of clusters (K) for a tomato population consisting of 331 accessions (excluding 10 wild accessions). ΔK showed a peak at 2, suggesting two clusters as the optimal option.
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Supplementary Figure 3 Principal-component analysis (PCA) of 331 tomato accessions.
A total of 2,340,973 whole-genome SNPs (MAF > 10%, missing ≤ 5%) were used for PCA. Two-dimension coordinates were plotted for the 331 tomato accessions. CER (orange) and BIG (blue) accessions have a relatively concentrated distribution, whereas PIM accessions (green) are dispersed widely.
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Supplementary Figure 4 Distribution of private SNPs in three tomato groups.
Private SNPs are presented for each chromosome in PIM (green), CER (orange) and BIG (blue).
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Supplementary Figure 5 Genome-wide average LD decay in three tomato groups.
LD decay is estimated by the squared correlations of allele frequency (r2) against distance between polymorphic sites in PIM (green), CER (orange) and BIG (blue).
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Supplementary Figure 6 Distribution of fruit weight and size of the 500 F2 individuals.
(a) Frequency distribution of fruit weight in the F2 population. The fruit weight of both parents and the F1 are shown. (b) Fruit appearances of individuals from the F2 population. The two bulks (big bulk and small bulk) are constructed by selecting the fruits shown in the first and last two rows, respectively.
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