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Fig. S1 – Weighted gene co-expression network analysis (WGCNA) of DEGs related to anthocyanin accumulation. (A) Heatmap showing the module–anthocyanin and module–proanthocyanidin relationships. Blue indicates negative correlations; red indicates positive correlations. (B) Co-expressed gene network related to anthocyanin levels, using the genes in the yellow module with edge weights ≥0.5. (C, D) Co-expressed gene networks related to proanthocyanidin levels, using the genes in the turquoise and red modules, respectively, with edge weights ≥0.5. Blue circles in the outer layer indicate structural genes, red circles indicate transcription factors.
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Fig. S2 – Identification of anthocyanin-related candidate R2R3-MYB transcription factors in D. alata. (A) Phylogenetic tree of R2R3-MYB transcription factors from D. alata (97 members) and Arabidopsis thaliana (126 members). The S6 MYB transcription factors in the tree are highlighted in magenta. The FPKM values for the two identified S6-type DaMYBs in the three D. alata cultivars are shown in the center of the plot, using log2-transformed FPKM values. pp2, fp2, pw2 indicate 135 days after planting; pp5, fp5, pw5 indicate 180 days after planting. (B) Phylogenetic tree of DaMYB75 and selected R2R3-MYB transcription factors from other plant species. The scale bar corresponds to 0.10 substitutions per nucleotide position. The numbers at the nodes indicate the levels of bootstrap support (%) based on 1000 resampled data sets. DaMYB75 is hig hlighted by a black dot. (C) Multiple amino acid sequence alignment of S6 R2R3-MYB proteins from different plant species. The black lines at the top indicate the conserved R2 and R3 domains. The red boxes indicate the conserved bHLH, ANDV, and SG6 motifs. The species , genes, and GenBank accession numbers are as follows: Gerbera hybrid GhMYB1 (CAD87007), GhMYB10 (CAD87010); Arabidopsis thaliana AtMYB111 (NP_199744), AtTT2 (CAC40021), AtPAP1 (AAG42001), AtPAP2 (AAG42002), AtMYB113 (NP_176811); Vitis vinifera VvMYBF1 (ACT88298), VvMYBPA1 (CAJ90831), VvMYBA1 (BAD18977); Lotus japonicus LjTT2a (BAG12893); Zea mays ZmC1 (1613412E); Gentiana trifloral GtMYBP3 (BAM71801); Epimedium sagittatum EsMYBF1 (ANZ79233); Picea mariana PmMBF1 (AAA82943); Malus domestica MdMYB10a (ABB84753); Solanum lycopersicum SlMYB12 (NP_001234401); Nicotiana tabacum NtAN2 (NP_001312447); Fragaria × ananassa FaMYB10 (ABX79947); and Petunia hybrida PhAn2 (AAF66727).
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Fig. S3 – Identification of anthocyanin-related candidate bHLH transcription factors in D. alata. (A) Phylogenetic tree of bHLH transcription factors from D. alata (100 members) and Arabidopsis thaliana (152 members). The IIIf subgroup DabHLHs in the tree are highlighted in magenta. The FPKM values for the three identified IIIf subgroup DabHLHs in the three D. alata cultivars are shown in the center of the plot, using log2-transformed FPKM values. pp2, fp2, pw2 indicate 135 days after planting; pp5, fp5, pw5 indicate 180 days after planting. (B) Phylogenetic tree of DabHLH32, DabHLH72, and selected bHLH transcription factors from other plant species. The scale bar corresponds to 0.20 substitutions per nucleotide position, the numbers at nodes indicated the levels of bootstrap support (%) based on 1,000 resampled data sets. DabHLH32 and DabHLH72 are highlighted by the black dots. (C) Multiple amino acid sequence alignment of IIIf subgroup bHLH proteins from different plant species. The N-terminal MYB interaction region (MIR), the putative ACT-like domain at the C-terminus, and the bHLH domain are indicated by black horizontal lines.  The species, genes, and GenBank accession numbers are as follows: Trifolium repens TrAN1 (AIT76559), TrJAF13 (AIT76563); Medicago truncatula MtTT8 (KM892777); Zea mays ZmIN1 (AAB03841), ZmB (CAA40544); Petunia hybrida PhAN1 (AAG25927), PhJAF13 (AAC39455); Brassica rapa BrTT8 (AEA03281); Dahlia pinnata DvIVS (BAJ33516); Malus domestica MdbHLH33 (ABB84474.1); Arabidopsis thaliana AtEGL3 (Q9CAD0), AtGL3 (Q9FN69), AtTT8 (Q9FT81), ATMYC1 (BAA11933); Oryza sativa OsRa (AAC49219.1).
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Fig. S4. Relative expression levels of anthocyanin-related candidate genes in D. alata and subcellular localization of their encoded proteins. (A) Total anthocyanin contents in roots, stems, and tender leaves of the pp, fp, and pw cultivars. (B–F) Relative expression levels of DaUFGT (B), DaANS (C), DaMYB75 (D), DabHLH32 (E), and DabHLH72 (F) in the roots, stems, and tender leaves of the pp, fp, and pw cultivars. (G) Total anthocyanin contents in the epidermis and flesh of tubers at different developmental stages of in the pp, fp, and pw cultivars. (H–L) Relative expression levels of DaUFGT (H), DaANS (I), DaMYB75 (G), DabHLH32 (K), and DabHLH72 (L) in the epidermis and flesh of tubers at different developmental stages in the pp, fp, and pw cultivars. FW, fresh weight. Values are shown as means ± standard error from three biological replicates. Different lowercase letters indicate significant differences, as determined by one-way ANOVA, with P < 0.05. (M) Subcellular localization of candidate transcription factors in the leaves of Nicotiana benthamiana plants infiltrated with the indicated constructs. Free GFP served as a control. Nuclei were stained with DAPI. Scale bars, 20 μm.
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Fig. S5 –Relative expression levels of anthocyanin structural genes in transgenic tobacco lines. (A) Relative expression levels of anthocyanin structural genes in wild-type (WT, tobacco cultivar 326) and DaMYB75 overexpression lines (OE-12 and OE-14). L, leaves; F, flowers. (B) Relative expression levels of anthocyanin structural genes in DaMYB56 overexpression lines (OE-1 and OE-5). Values are shown as means ± standard error from three biological replicates. Different lowercase letters indicate significant differences as determined by one-way ANOVA, with P < 0.05.
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Fig. S6 – Co-expression of DaMYB75 with DabHLH32 or DabHLH72 in N. benthamiana leaves promotes anthocyanin accumulation. (A) Representative photographs of sectors of N. benthamiana leaves co-infiltrated with the indicated constructs at 1 or 2 weeks after infiltration. (B) Total anthocyanin contents in the N. benthamiana leaf sectors shown in (A) at 2 weeks after infiltration. (C) Relative expression levels of anthocyanin biosynthesis–related structural genes in N. benthamiana leaves co-infiltrated with the indicated constructs at 2 weeks after infiltration. Values are shown as means ± standard error from three biological replicates. Different lowercase letters indicate significant differences, as determined by one-way ANOVA, with P < 0.05.
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Fig. S7 – Co-expression of DaMYB75 and DabHLH32 in D. alata leaves promotes anthocyanin accumulation. (A) Representative photograph of a D. alata leaf co-infiltrated with the indicated constructs one week after infiltration. (B) Total anthocyanin contents in the D. alata leaf sectors shown in (A). (C) Relative expression levels of DaANS and DaUFGT in D. alata leaves co-infiltrated with the indicated constructs. Values are shown as means ± standard error from three biological replicates. Different lowercase letters indicate significant differences, as determined by one-way ANOVA, with P < 0.05.
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Fig. S8 – Sequence of the DaANS promoter. The sequence is shown from −2051 bp to −1 bp, with +1 representing the A of the translation initiation codon. Blue boxes, cis-elements for bHLH transcription factors; red boxes, cis-elements for MYB transcription factors.
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Fig. S9 – Sequence of the DaUFGT promoter. The sequence is shown from −1591 bp to −1 bp, with +1 representing the A of the translation initiation codon. Blue boxes, cis-elements for bHLH transcription factors; red boxes, cis-elements for MYB transcription factors.
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Fig. S10 – Sequence analysis of DaANS. (A) Amino acid sequence alignment of DaANS proteins from the pp and pw cultivars. The red horizontal line indicates the conserved 2OG-Fe II_Oxy domain. (B) Multiple amino acid sequence alignment of ANS proteins from different plant species. The red horizontal line shows the conserved 2OG-Fe II_Oxy domain. The black triangles indicate the predicted active sites (His-236, Asp-238, His-292, Arg-302, and Ser-304) in the conserved domain; the red triangle indicates the binding site (Glu-235). The species, genes, and accession numbers in GenBank are as follows: Magnolia sprengeri MsANS (AHU88620.1); Ginkgo biloba GbANS (ACC66093.1); Arabidopsis thaliana AtNAS (NP_001031700.1); Nicotiana tabacum NtANS (NP_001312183.1); Perilla frutescens PfANS (O04274.1); Tulipa gesneriana TgANS (USH59355.1).
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Fig. S11 –Sequence alignment of the DaANS promoter from D. alata cultivars with contrasting levels of anthocyanin accumulation. (A) Alignment of the DaANS promoter sequences from the D. alata pp and pw cultivars. The red boxes highlight the differences between pp and pw. (B) Representative photographs of transverse sections of tubers from two additional D. alata cultivars with pure purple tubers (Yichun purple yam and Guangzhou purple yam) and two cultivars with pure white tubers (Qujiang white yam and Longnan white yam). 1, Yichun purple yam; 2, Guangzhou purple yam; 3, Qujiang white yam; 4, Longnan white yam.
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TATATAATCGTARATTGIAATATGIGIICACATICI TTIGGIATCTATCGTATTITCTTAAGAARACGAGTTITCTCCCARAGTCGTARGTATTGAGTACITAATATITTATGCICAAAAT)

AGAGTACGTITACTCATCACH)
agagtacguttactcatcaca





Fig. S12 – Sequence alignment of the DaANS promoter from the D. alata cultivars pw and Yichun purple yam. 1, Yichun purple yam.
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Fig. S13 – Sequence analysis of DaMYB75. (A) Amino acid sequence alignment of DaMYB75 from the D. alata pp and pw cultivars. (B) Sequence alignment of the DaMYB75 promoter from the D. alata pp and pw cultivars. The red box highlights the difference between pp and pw.
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Fig. S14 – DNA methylation levels along the DaMYB75 promoter in the pp and pw cultivars. CG-type, CHG-type, and CHH-type DNA methylation was assessed by bisulfite sequencing PCR over four segments of the DaMYB75 promoter: −1561 bp to −1300 bp; −1214 bp to −988 bp; −891 bp to −663 bp; and −385 bp to −123 bp.
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Fig. S15 – Expression analysis of S4 DaR2R3-MYB genes in D. alata tubers and sequence analysis of DaMYB56. (A) Expression levels of S4 subgroup R2R3-MYB transcription factor genes in the D. alata pp, fp, and pw cultivars, as determined by RNA-seq. pp2, fp2, pw2 indicate 135 days after planting; pp5, fp5, pw5 indicate 180 days after planting. Different lowercase letters indicate significant differences, as determined by ANOVA, with P < 0.05. (B) Phylogenetic tree of DaMYB56 and selected R2R3-MYB transcription factors from other plant species. The scale bar corresponds to 0.050 substitutions per nucleotide position. The numbers at the nodes indicate the levels of bootstrap support (%) based on 1000 resampled data sets. DaMYB56 is highlighted by a black circle. The species, genes, and their GenBank accession numbers are as follows: Arabidopsis thaliana ATMYB4 (NP_195574), AtMYB60 (AF062895); Narcissus tazetta subsp. Chinensis NtMYB2 (KY860527); Malus domestica MdMYB16 (HM122617) BrMYB4 (HQ317143); Fragaria × ananassa FaMYB1 (AF401220); Petunia hybrida PhMYB27 (KF985023); Vitis vinifera VvMYBC2-L1 (ABW34393) Populus trichocarpa PtrMYB182 (AJI76863); Medicago truncatula MtMYB2 (XM_003616340). (C) Multiple amino acid sequence alignment of S4 R2R3-MYB proteins from different plant species. The black horizontal lines indicate the conserved R2 and R3 domains. The red boxes indicate the conserved bHLH motif and EAR motif.
