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Supplementary Fig. 1 | Sample selection based on a phylogeny of 432 accessions. Phylogenetic
tree of 432 accessions, using whole-genome SNPs, based on the Maximum Likelihood method.
Wild, S. candolleanum (CND) and landrace accessions selected in this study are marked by blue,

purple and pink, respectively.
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Supplementary Fig. 2 | Overview of the haploidization workflow. PacBio HiFi reads are first

assembled by hifiasm, which yields a pair of assemblies: (1) the primary assembly (p_ctg.fa),
representing a mosaic haplotype without purging, and (2) the alternate assembly (a_ctg.fa), which
represents the alternate haplotype absent from the primary one. Haplotigs are then removed, using
the purge dups software, to generate the monoploid assembled contigs (MTGs), indicative of
monoploid genomes. The raw alternate assemblies (a_ctg.fa), in addition to the contigs that have
been removed by purge dups (Dups.fa), were concatenated as the alternate assembled contigs

(ATGs) to be the heterozygous genomic segments.
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Supplementary Fig. 3 | K-mer spectra assessment for the 44 genome assemblies. For each
sample, the left plot shows the 31-mer spectra of the raw assembly, and the right plot depicts the
31-mer spectra of the monoploid assembly. The x-axis indicates the multiplicity of distinct k-mers
of raw HiFi reads. The colors represent the times the k-mers were present in the genome assembly.
After purging, the heterozygous regions (purple) are mostly collapsed into single-copy homozygous

content.
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162  Supplementary Fig. 4 | Hi-C contact matrices of seven pseudochromosome-scale assembled
163  accessions. Heat maps are visualized by Juice box, at 2.5-Mb resolution, to display the whole-
164  genome contact matrices'. The order and orientation of the 12 chromosome-scale scaffolds are

165  adjusted using the DM genome as the reference.
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168
169  Supplementary Fig. 5 | Phenotypes of rhizomes from Efuberosum species. White arrows indicate
170  the plant main stem, and red arrows mark the rhizomes. The plants were grown under long-day

171 conditions for two months. Scale bars: 6 cm.
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Supplementary Fig. 7 | The impact of ILS on the tree discordance. a, Phylogenetic tree with
branches being colored by the inferred population mutation parameter theta, which reflects the
population polymorphism, by dividing the mutation units for each internal branch by coalescent
units”. The grey color denotes branches where theta is unable to be computed due to lack of data. b,
Simulation of 20,000 gene trees with ILS by DendroPy indicates a positive correlation between the
observed and simulated gene-tree topologies from all possible four-species groups among six potato
species (S. tuberosum Group stenotomum, S. candolleanum, S. lignicaule, S. chacoense, S.
cajamarquense and S. bulbocastanum). The “cor()” function in R was used to perform the

correlation analyses, P-value < 2.2e-16.
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Supplementary Fig. 8 | Gene flow within Petota. a, Quantile-quantile plot comparing Z scores
from all combinations of D(landrace, landrace; wild, outgroup) to those expected under a normal
distribution. The asymmetric signal is driven by the S. ajanhuiri individual (PG6002), which
consistently shows closer affinity with wild species than do other landrace accessions. b, The Z
scores for D(S. ajanhuiri, landrace; wild, outgroup) divided by the wild accessions at the P3 position
of the D-statistics along the x-axis. The signal is the strongest when comparing with the S. boliviense
individual (PG5076) among all tested wild species, suggesting that gene flow has occurred between

S. ajanhuiri and a sympatric wild species, S. boliviense, which is also from Bolivian.
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Supplementary Fig. 9 | Comparison of NLR annotation results using the tomato genome
(Heinz 1706, SL4.0) as an example. SL4.0: NLRs extracted from its annotation. Renseq: the

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

domain only, NL: NB-LRR, TN: TIR-NB, TNL: TIR-NB-LRR.
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27



212

213

214

215

216

217

218

219

220

Supplementary references

1

Durand, N. C. et al. Juicer provides a one-click system for analyzing loop-resolution Hi-C
experiments. Cell Syst. 3, 95-98 (2016).

Cai, L. et al. The Perfect Storm: Gene Tree Estimation Error, Incomplete Lineage Sorting, and
Ancient Gene Flow Explain the Most Recalcitrant Ancient Angiosperm Clade, Malpighiales.
Syst. Biol. 70, 491-507 (2021).

Seong, K., Seo, E., Witek, K., Li, M. & Staskawicz, B. Evolution of NLR resistance genes with

noncanonical N-terminal domains in wild tomato species. New Phytol. 227, 1530-1543 (2020).

28



	Genome evolution and diversity of wild and cultivated potatoes




