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1 Supplementary Figures 

Supplementary Figure S1. Quality profile of the T. officinal genome assembly. Kmer (k = 21) 
analysis showed a low error rate of 0.38% and a relatively high heterozygosity of 1.52% 
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Supplementary Figure S2. Purity of the T. officinal genome assembly. Blob Tools analysis 
indicated a clean assembly, with only very low contamination by microbiome or contaminant 
organisms (orange, yellow and light green). 
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Supplementary Figure S3. Quality of the T. officinal plastome assembly. A. The mitochondrial 
genome (mtDNA) of T. officinale was almost entirely assembled in a single scaffold and showed 
high homology to the mt genome of the related Lactuca sativa, with an almost complete coverage 
and ~65% nucleotide similarity (cultivar Salinas; GeneBank: NC_042756.1). B. The chloroplast 
genome (cpDNA) of T. officinale was absent, as is visualized in comparison to the reference cp 
genome of T. officinale (GeneBank: NC_030772), supposedly as a result of bleaching of plants 
before harvesting tissue for sequencing.  
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Supplementary Figure S4. Genome comparison of T. officinale with two other Taraxacum 
species. Dot blots show the comparison of T. officinale to T. kok-saghyz (top) and T. mongolicum 
(bottom) (both Lin et al., 2022). The assembly of T. officinale is more fragmented than the other 
two species assembled down to their chromosomes, but showed good co-linearity with both 
genomes without major structural rearrangements. 

 

 

 

Supplementary Figure S5. Quality control of the T. officinal transcriptome data of floral 
developmental replicates. Principal component analysis showed clustering of replicates per stage 
and tissue and particularly tight clustering of the youngest stages. See inset and Figure 1C for the 
tissues analyzed. 
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Supplementary Figure S6. Similarity analysis of the T. officinal transcriptomes of floral 
developmental stages and tissues. The heatmap shows all expressed genes (n ~52000, ~60%), 
confirming a good quality of the data by clustering of samples per replicate, and showed clustering 
of tissues of subsequent stages in addition, most clearly for the young lower floral parts (S0, S1, 
S2) and young upper floral parts (F1, F2). White lines box manually defined, tissue specific 
expression blocks numbers 1-12 (added to Supplementary Data S4, Columns S and T). Expression 
values are presented in LOG2 (Total Exon Reads [TER] +1, in Transcripts Per Million [TPM]), 
with red being highest expressed. Stages and tissues analyzed are explained in Figure 1C and the 
inset of Supplementary Figure S5. 
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Supplementary Figure S7. Expression of MADS-box and TCP genes in T. officinal floral 
developmental stages and tissues. The heatmaps show the result of all genes present in T. 
officinale in each of the following four subsets: A. Type II MADS-box genes, confirming the 
expression of virtually all members of the ABC(D)E genes in one or more of the floral stages and 
tissues, while being absent or low expressed in leaves (upper cluster; gene class as a prefix to the 
names), and the absence or low expression of most other MADS-box genes (indicated with a M as 
prefix). B. Type I MADS-box genes, showing overall low expression, while confirming relatively 
high expression of genes know for young ovules (F0S0), lower floral parts (i.e., seeds, S1-7) and/or 
mature seeds (S7), e.g., AGL47 and AGL62. C. All TCP genes, showing expression of the CIN 
genes in all or a subset of floral tissues and stages, while most of the CYC genes, known for a role 
in floral symmetry, are low or unexpressed. D. APETALA2 genes, the non-MADS-box class A 
genes, confirming their expression particularly in young floral tissues. Expression is presented in 
LOG2 (average Total Exon Reads [TER] per replicate +1 [in TP10M]), with red being highest 
expressed. Stages and tissues analyzed are explained in Figure 1C and the inset of Supplementary 
Figure S5. 
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Supplementary Figure S8. Gene trees of MADS-box and TCP genes. The phylogenetic trees 
were constructed on the basis of amino acid alignments of the MADS domain (left) and basic 
HELIX LOOP HELIX (bHLH) domain (right) and included all MADS-box and TCP genes 
identified in the 33 species analysed. Subgroups of species are indicated in the outer circles and 
explained below the threes as well as in Figure 1A; subgroups of genes are indicated in colours 
within the circles. A phylogenetic tree focused on MADS-box Type II genes only, defined on the 
presence of the K-box domain in addition to the MADS-box domain, is shown in Figure 1B.  
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2 Supplementary Tables 

Supplementary Table S1. 
Statistics of T. officinale assembly (based on contigs of size ≧500 bp) 

Genome assembly Contigs Superscaffold 
Assembly size (Mb) 909 936 
Number of contigs/superscaffold > 1kb 6,440 4,059 
N50 of contig/superscaffold (bp) 288,635 756,557 
Longest contig (bp) 6,220,034 22,921,766 
Number of scaffolds >50 kb 3,876 2,216 
Total length of  contigs/scaffolds >50 kb (Mb) 844 891 
Sequences in contigs/scaffolds > 50 kb (%) 93 95 

 

Supplementary Table S2. 
Genome repeat characteristics of Taraxacum officinale 

Type Class Count Masked 
(bp) (%) 

 DNA CMC-EnSpm 4,537 3,022,028 0.32 
  MuLE-MuDR 8,465 6,859,711 0.73 
  PIF-Harbinger 7,727 4,398,688 0.47 
  hAT-Ac 2,509 1,296,404 0.14 
  hAT-Tag1 451 323,732 0.03 
  hAT-Tip100 3,070 1,365,332 0.15 
LINE CRE-II 841 512,033 0.05 
  L1 12,296 14,177,677 1.51 
  R1 18 6,078 0.00 
  RTE-BovB 181 98,018 0.01 
LTR   7,837 3,716,005 0.40 
  Caulimovirus 1,402 1,448,505 0.15 
  Copia 188,026 214,441,863 22.90 
  Gypsy 101,369 135,519,100 14.47 
  Pao 39 7,644 0.00 
  Unknown 868 37,742,318 4.03 
RC Helitron 3,499 2,668,988 0.29 
Unknown   337,288 148,548,843 15.86 
Total interspersed 766,355 576,152,967 61.53 
Low complexity   2,785 1,438,647 0.15 
Simple repeat   210,995 12,757,981 1.36 
Total   1,005,200 590,349,595 63.04 
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Supplementary Table S3 
Gene prediction statistics of T. officinale (based on high quality transcripts of size 
≧150 aa with homology annotation) 

Genome annotation Tof FCh72 
Number of high confident genes 60,810 
Number of high confidence transcripts 63,780 
Gene density per Mbp 65.5 
Mean gene length (bp) 2,110 
Mean CDS length (bp) 971 
Mean exons per mRNA 4.7 
Mean intron length (bp) 306 
Transcripts with functional annotation 56,560 
Transcripts with functional annotation (%) 88.7 
Number of identical transcripts 1,739 
Number of identical transcripts (%) 2.7 
Number of > 2 identical transcripts 15x4, 4x5 
Number of 99% similar proteins 4,788 
Number of 99% similar proteints (%) 7.5 
Highest gene copy number 15 
Second highest copy number 11 
Gene with highest copy number  Histone H4 
Second highest copy number gene GOS9-like isoform X1 
Transcripts associated to at least on GO term 37,324 
Transcripts associated to at least on GO term (%) 61.4 
Number of genes with 1 transcripts 58,197 
Number of genes with 2 transcripts 3,31 
Number of genes with 3 transcripts 257 
Number of genes with 4 transcripts 37 
Number of genes with 5 transcripts 9 
Genes with > 1 transcripts (%) 4.3 
Number of genes  81,292* 
Number of transcripts 85,093* 
*including the smaller genes ≧50 aa, also without homology annotation 

 
  



Xiong et al., 2023, Front. Plant Sci. 14:1198909  Supplementary Material 
 

 13 

Supplementary Table S4  
Genome comparison between three Taraxacum species:  T. officinale, T. monogolicum and T. 
kok-saghyz 

Characteristic Tof FCh72 Tmo 5 Tks 1151 
  This study (Lin et al. 2022) 
Ploidy level  2x 2x 2x 
Assembly size (Mb) 936 790 1,102 
Number of contigs/superscaffold >1kb 4,059 65 160 
N50 of contig/superscaffold (kb) 757 96,940 131,570 
Longest superscaffold (Mb) 23 130.1 162.5 
GC content (%)  37 37 36.9 
Repetitive percentage (%)   63 72 76 
Heterozygosity (%)  1.5 1.3 ~1 
BUSCO of assembly* (%)  97.2 93.0 85.6 
Number of genes  60,810 45,553 45,224 
Number of transcripts  63,780 67,585 56,483 
*based on embryophyta_odb10 library containing 1614 BUSCOs (versus eudicots_odb10 library with 2326 
BUSCOs used in Table 1) 

 
 
Supplementary Table S5. 
Species and sequences used for Synteny analysis  (Separate Excel File) 
 
 
Supplementary Table S6. 
Reference genes for MADS-box and TCP genes used in this study  (Separate Excel File) 
 
 
Supplementary Table S7. 
MADS-box and TCP gene identification and classification  (Separate Excel File) 
 
 
Supplementary Table S8. 
Read and mapping statistics of transcriptomes of floral tissues at different stages of T. officinale 
plant FCh72  (Separate Excel File) 
 
 
Supplementary Table S9. 
Overall patterns in T. officinale plant FCh72 floral transcriptomes  (Separate Excel File) 
 
 
Supplementary Table S10. 
MADS-box and TCP gene expression in floral tissues at different stages in T. officinale, averaged 
per replicate  (Separate Excel File) 
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Supplementary Table S11. Examples of tandem duplications within the SFA genes* 

Species 
Duplicate 

1 
Duplicate 

2 
Homolog 

1 
Homolog 

2 Tandem 

Beta vulgaris Bv6_150520_k
sif 

Bv6_150530_j
qqr SEP3 FLC SEP3_FLC 

Coffea canephora coc_11_g1710
0 

coc_11_g1711
0 FLC SEP3 SEP3_FLC 

Chenopodium 
quinoa 

CquiAUR6200
5643 

CquiAUR6200
5644 AS-MADS SEP3 SEP3_AS-

MADS 

Solanum 
tuberosum stu_00017759 stu_00017760 SEP3 FLC SEP3_FLC 

Solanum 
lycopersicum 

sly_12g087820
.1sly 

sly_12g087830
.1sly AS-MADS FLC AS-

MADS_FLC 
*SFA = SEP3 + FLC + AS-MADS 
Supported by Supplementary Data S5. 

 
 
Supplementary Table S12. 
MADS-box and TCP gene identification and classification  (Separate Excel File) 
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3 Supplementary Data 

Supplementary Data S1. 
High confident genes in Taraxacum officinale   
(Separate Excel File via this link: https://doi.org/10.4121/22262773.v1) 
 
 
Supplementary Data S2. 
a. MADS-box genes identification and classification  
b. TCP genes identification and classification   
(Separate Excel File via this link: https://doi.org/10.4121/22262773.v1) 
 
 
Supplementary Data S3. 
a. MADS-box Synteny network Clusters 
b. TCP Synteny network Clusters 
c. MADS-box Synteny Profiling 
d. TCP Synteny Profiling   
(Separate Excel File via this link: https://doi.org/10.4121/22262773.v1) 
 
 
Supplementary Data S4. 
a. Gene and Transcript expression in floral tissues of Taraxacum officinale, Raw data (all 

transcripts with size >= 150 bp) 
b. Gene and Transcript expression in floral tissues of Taraxacum officinale, TPM 
c. Gene expression in floral tissues of Taraxacum officinale, averaged per tissue type, TP10M 
(Separate Excel File via this link: https://doi.org/10.4121/22262773.v1) 
 
 
Supplementary Data S5. 
Genome-wide search for MADS-box tandem duplicates   
(Separate Excel File via this link: https://doi.org/10.4121/22262773.v1) 
 


