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 39 
Supplementary Fig. 1 | Sample selection based on a phylogeny of 432 accessions. Phylogenetic 40 

tree of 432 accessions, using whole-genome SNPs, based on the Maximum Likelihood method. 41 

Wild, S. candolleanum (CND) and landrace accessions selected in this study are marked by blue, 42 

purple and pink, respectively.  43 
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 44 

Supplementary Fig. 2 | Overview of the haploidization workflow. PacBio HiFi reads are first 45 

assembled by hifiasm, which yields a pair of assemblies: (1) the primary assembly (p_ctg.fa), 46 

representing a mosaic haplotype without purging, and (2) the alternate assembly (a_ctg.fa), which 47 

represents the alternate haplotype absent from the primary one. Haplotigs are then removed, using 48 

the purge_dups software, to generate the monoploid assembled contigs (MTGs), indicative of 49 

monoploid genomes. The raw alternate assemblies (a_ctg.fa), in addition to the contigs that have 50 

been removed by purge_dups (Dups.fa), were concatenated as the alternate assembled contigs 51 

(ATGs) to be the heterozygous genomic segments.  52 



 5 

PG1008 53 

 54 

PG1011 55 

 56 

PG1013 57 

 58 

PG3003 59 



 6 

 60 

PG3005 61 

 62 

PG3022 63 

 64 

PG3023 65 

 66 



 7 

PG4005 67 

 68 

PG4017 69 

 70 

PG4032 71 

 72 

PG4036 73 



 8 

 74 

PG4041 75 

 76 

PG4042 77 

 78 

PG4049 79 

 80 



 9 

PG4060 81 

 82 

PG5003 83 

 84 

PG5018 85 

 86 

PG5032 87 



 10 

 88 

PG5062 89 

 90 

PG5068 91 

 92 

PG5076 93 

 94 



 11 

PG6002 95 

 96 

PG6029 97 

 98 

PG6055 99 

 100 

PG6059 101 



 12 

 102 

PG6090 103 

 104 

PG6148 105 

 106 

PG6163 107 

 108 



 13 

PG6169 109 

 110 

PG6216 111 

 112 

PG6225 113 

 114 

PG6241 115 



 14 

 116 

PG6242 117 

 118 

PG6243 119 

 120 

PG6244 121 

 122 



 15 

PG6245 123 

 124 

PG6246 125 

 126 

PG6247 127 

 128 

PG6359 129 



 16 

 130 

RH10-15 131 

 132 

RH 133 

 134 

A6-26 135 

 136 



 17 

E4-63 137 

 138 

E86-69 139 

 140 

Supplementary Fig. 3 | K-mer spectra assessment for the 44 genome assemblies. For each 141 

sample, the left plot shows the 31-mer spectra of the raw assembly, and the right plot depicts the 142 

31-mer spectra of the monoploid assembly. The x-axis indicates the multiplicity of distinct k-mers 143 

of raw HiFi reads. The colors represent the times the k-mers were present in the genome assembly. 144 

After purging, the heterozygous regions (purple) are mostly collapsed into single-copy homozygous 145 

content.  146 
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Supplementary Fig. 4 | Hi-C contact matrices of seven pseudochromosome-scale assembled 162 

accessions. Heat maps are visualized by Juice box, at 2.5-Mb resolution, to display the whole-163 

genome contact matrices1. The order and orientation of the 12 chromosome-scale scaffolds are 164 

adjusted using the DM genome as the reference. 165 

  166 
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 168 

Supplementary Fig. 5 | Phenotypes of rhizomes from Etuberosum species. White arrows indicate 169 

the plant main stem, and red arrows mark the rhizomes. The plants were grown under long-day 170 

conditions for two months. Scale bars: 6 cm. 171 
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 172 

Supplementary Fig. 6 | The estimated divergence time of the 73 accessions used in this study. 173 

Numbers denote the estimated divergence time (million years ago) between key species/clades.  174 

 175 
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 176 

Supplementary Fig. 7 | The impact of ILS on the tree discordance. a, Phylogenetic tree with 177 

branches being colored by the inferred population mutation parameter theta, which reflects the 178 

population polymorphism, by dividing the mutation units for each internal branch by coalescent 179 

units2. The grey color denotes branches where theta is unable to be computed due to lack of data. b, 180 

Simulation of 20,000 gene trees with ILS by DendroPy indicates a positive correlation between the 181 

observed and simulated gene-tree topologies from all possible four-species groups among six potato 182 

species (S. tuberosum Group stenotomum, S. candolleanum, S. lignicaule, S. chacoense, S. 183 

cajamarquense and S. bulbocastanum). The “cor()” function in R was used to perform the 184 

correlation analyses, P-value < 2.2e-16. 185 

  186 
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Supplementary Fig. 8 | Gene flow within Petota. a, Quantile-quantile plot comparing Z scores 188 

from all combinations of D(landrace, landrace; wild, outgroup) to those expected under a normal 189 

distribution. The asymmetric signal is driven by the S. ajanhuiri individual (PG6002), which 190 

consistently shows closer affinity with wild species than do other landrace accessions. b, The Z 191 

scores for D(S. ajanhuiri, landrace; wild, outgroup) divided by the wild accessions at the P3 position 192 

of the D-statistics along the x-axis. The signal is the strongest when comparing with the S. boliviense 193 

individual (PG5076) among all tested wild species, suggesting that gene flow has occurred between 194 

S. ajanhuiri and a sympatric wild species, S. boliviense, which is also from Bolivian.  195 



 25 

 196 

Supplementary Fig. 9 | Comparison of NLR annotation results using the tomato genome 197 

(Heinz 1706, SL4.0) as an example. SL4.0: NLRs extracted from its annotation. Renseq: the 198 

RenSeq-derived NLR loci reported in Seong et al.3. CN: CC-NB, CNL: CC-NB-LRR, NBS: NB 199 

domain only, NL: NB-LRR, TN: TIR-NB, TNL: TIR-NB-LRR. 200 
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 201 
Supplementary Fig. 10 | The phylogeny of the R3 gene family from DM, Heinz 1706 and 202 

PG0019 genomes. The NLRs that classified into R3 clusters were extracted to infer the phylogeny. 203 

Purple: gene serving as outgroup. Blue: NLRs from Heinz 1706 genome. Green: NLRs extracted 204 

from DM genome. Yellow: NLRs from Etuberosum (PG0019) genome. Wine red: reported 205 

functional NLRs. Blue points indicate nodes with bootstrap values ≥ 80. 206 
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 207 

Supplementary Fig. 11 | Alignments of IT1 associated CNSs. IT1 associated CNSs alignments 208 

among 71 accessions. tepCNS: Conservative scores of each site calculated from tomato, 209 

Etuberosum and potato genomes; pCNS: Conservative scores of each site calculated from 45 potato 210 

genomes; Gray blocks: potato-specific CNSs. ETB: Etuberosum.  211 
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