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Figure S1. Tree (a-c), leaf (d), flower (e) and fruit (f) of the DYC002 (C. xishuangbannaensis S.H.Wang & F.S.Wang). 

The white lines in d, e, and f represent 1 cm in length. This accession was discovered in the virgin forests of Adan Mountains in Jinghong City, Xishuangbanna Dai Autonomous Prefecture (Yunnan Province, China).
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Figure S2. K-mer frequency distribution estimated from CCS reads (a) and Illumina random shotgun sequences (b) using K-mer size of 21. 

Two peaks were observed, indicating high heterozygosity levels across the genome. The genome size was estimated to be 273.2 Mbp and 308.6 Mbp, the heterozygosity was estimated to be 1.18% and 0.89%, respectively.
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Figure S3. Identification of the mitochondrion and chloroplast reads of CCS sequences. 

About 99.9% of the mitochondrion and chloroplast reads were mapped to the mitochondrion and chloroplast genome. For the mitochondrion and chloroplast reads (red), the peak of curve is around 14000 bp (bottom axis), which is close to the average length of CCS reads. The CCS reads of nuclear genome showed little match to the mitochondrion or chloroplast genome.
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Figure S4. Coverage figures generated by purge_dups. 

The cutoff can be selected automatically, but the default cutoff that the purge_dups picks is often not ideal for HiFi datasets. We removed the duplications and generated a nonredundant genome with a manually adjusted cutoff based on the coverage figure. a) contigs of monoploid assembly; b) contigs of haplotype1 assembly; c) contigs of haplotype2 assembly.
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Figure S5. The circular representation of the DYC002 monoploid genome. 

The circles (from the outermost to innermost) represent a) the monoploid genome in Mb, b) TE density, c) gene density, d) cds density, e) GC content, f) synteny information.
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Figure S6. Genome-wide analysis of chromatin interactions at the 100-kb resolution in the DYC002 genome. 

The red dots represent a high probability of interaction and light-yellow dots represent a low probability of interaction.
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Figure S7. BUSCO analysis of the completeness of the DYC002 monoploid and haplotype-resolved genomes, as well as the annotated genes on these assemblies. 
Complete BUSCOs (C) including complete and single-copy BUSCOs (S), and complete and duplicated BUSCOs (D) were indicated by the blue bar and dark blue bar, respectively. The fragmented BUSCOs (F) and missing BUSCOs (M) were indicated by yellow and red bars. The total number of genes is n.
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Figure S8. Quality assessment of monoploid and haplotype genome assemblies using LTR Assembly Index (LAI) and estimation of the LTR-RT burst time based on intact LTR-RTs identified by LTR_retriever. 

a) The x-axis lists assemblies and y-axis represents LAI values. the distributions of the LAI values were depicted by a density curve towards the right for each genome assembly. b) the LTR-RT burst time for the haplotype1 assembly. c) the LTR-RT burst time for the haplotype2 assembly. d) the LTR-RT burst time for the monoploid assembly. A rug along the x axis in sub-figure b, c, and d represents the age distribution of LAI.
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Figure S9. Functional annotation of the gene models using InterProscan, EggNOG, KEGG, Swissprot, and NCBI-Plant protein (NCBIPlant) databases. 

The intersection size corresponds to the gene number of the combinatory search depicted below the bar. The set size corresponds to the annotated gene numbers from corresponding database.
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Figure S10. Typical leaf and fruit of ten representative citrus species. 
C. xishuangbannanensis is DYC002. All leaves and fruit are in mature stage.
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Figure S11. Gene ontology (GO) enrichment analysis of the duplicated genes in the DYC002 genome.  

“MF”, molecular function. The color of a dot indicates number of genes annotated to the GO term.
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Figure S12. A Dot plot showing the duplicated regions of nine chromosomes in DYC002. 

Dots representing the position of paralogous gene-pairs. C1-C9 represent chromosome numbers.
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Figure S13. Overview of the phased genome. 

The circles from the outermost to innermost represent the two haplotype-resolved genomes in Mb (a), TE density (b), gene density (c), CDS density (d), GC content €, synteny information (f), the syntenic regions between haplotype 1 and haplotype 2, with the large structure variations being highlighted by colored ribbons.
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Figure S14. Number of allele-specific expression genes (ASEGs) that were detected from different tissues. 

The red bars indicate number of genes with a higher expression in haplotype2 and the blue bars indicate number of genes with a higher expression in haplotype1. 
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Figure S15. Top 30 enriched GO terms in the ASEGs that were seen consistently in all five tissues considered. 

The ubiquitin-related genes showed lower P value and higher counts (red).
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Figure S16. Demographic history of Fortunella (kumquat) species. 

Ne, effective population size.
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Figure S17. Maximum likelihood inference of the demographic history using Momi2. 

The width of each branch represents the effective population size.
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Figure S18. A phylogenetic tree of Citrus species using SNPs (single nucleotide polymorphisms) from the chloroplast genome. 

Chinese box orange (Atalantia buxifolia (Poir.) Oliv.) was used as an outgroup. Colors of branches in the tree indicate different types of citrus.
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Figure S19. Summary statistics of IBS0 (the sites without any allele sharing) between AFL and all other accessions by using Indels. 

The red line indicates the lowest percent of IBS0 between AFL and sour orange.
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Figure S20. Boxplot of heterozygosity of accessions grouped by subtypes. 

The subtypes are listed in Table S8.
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Figure S21. Phylogenetic analysis of DYC002 and other representative citrus species using SNPs in the complete chloroplast genome sequences. 

Species name is followed by the accession number of chloroplast genome.
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Figure S22. The genome sequence similarity among Yuan ju (KPGJ002), Rong’an Jindan (JG006), Ichang papeda (YCC006, YCC009), Mangshan yegan (KPGJ005), Mangshan ju (KPGJ008) and wild mandarin (KPGJ014). 

The color of the blocks represents sequence similarity from high (red) to low (purple). The sequence similarity was calculated using SequenceMatcher of difflib in python3.
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Figure S23. Admixture events among mandarins indicated by colored lines. 

The line colors represent migration weight.
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Figure S24. Demographic history of Ichang papeda, mandarins, wild kumquat and XiangCheng. 

Ne, effective population size.
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Figure S25. Demographic history inferred using the SMC++ method. 

Ne, effective population size.
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Figure S26. Demographic history of pummelos that was inferred using the SMC++ method. 

Ne, effective population size.
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Figure S27. A TreeMix phylogeny with two migration edges that are indicated by colored lines. 

The color of the line represents the migration weight. Chinese box orange (AB001) was used as the outgroup.
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Figure S28. Several migration events that were detected for citrons. 

These events are indicated by colored lines. The color of the line represents the migration weight.
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Figure S29. Gene flow analysis detected among different Ichang papedas. 

Two colored lines represent two migration events. Chinese box orange (AB001) was used as the outgroup.
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Figure S30. The bitterness measurements of Juice sacs (JS) and segment membrane (SM) of the sampled accessions. 

The box plots show the range of bitterness for each group in comparison.  The statistical significance (p-value) was calculated using a two-sided t-test.
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Figure S31. Examples of signature SNPs on bitterness-related genes. 

a) Cp_chr8_308700 encodes a flavanone 7-O-glucoside 2''-O-beta-L-rhamnosyltransferase and contains 64 SNPs on which major alleles are different between two groups of accessions showing different bitterness levels. b) Cp_chr8_290270 encodes a limonoid glucosyltransferase that can convert bitter limonin into non-bitter limonin glucoside and contains 31 SNPs on which major alleles are different between two groups of accessions showing different levels of bitterness. Nonsynonymous SNPs were plotted with red lines.

