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Supplementary Fig S1. The analyse pipeline of repeat sequence. (a) The analyse pipeline of genome repeat 
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the repeat contribution to gene. (b) The analyse pipeline of intact LTR insert time. 
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Supplementary Fig S2. The plant repeat information.  (a) The phylogenetic tree in green plant kingdom with 15 plant 
phylogenetic branches from early Algae to eudicots. (b)The species number of each phylogenetic branches. (c)The plant 
genome size of each phylogenetic branches. (d)The repeat length percentage in each species. 
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Supplementary Fig S3. The basic 
features of LTR.
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Supplementary Fig S4. The basic 
features of TIR.
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Supplementary Fig S5. The basic 
features of LINE.
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Supplementary Fig S6. The basic 
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Supplementary Fig S7. The basic 
features of Rolling Circle.
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Supplementary Fig S8. The basic 
features of Low complexity.
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Supplementary Fig S9. The basic 
features of SINE.
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Supplementary Fig S10. The basic 
features of RNA.
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Supplementary Fig S11. The 
basic features of Satellite.
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Supplementary Fig S12. The 
basic features of DNA Polymerase.
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Supplementary Fig S13. The basic 
features of Circular dsDNA.
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Supplementary Fig S14. The basic 
features of DIRS.
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Supplementary Fig S15. The basic 
features of PLE.
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1A Statistics of basic characteristics of repeated sequences. The left diagram is the phylogenetic tree in green plant kingdom with 15 plant phylogenetic branches from early Algae to eudicots. The right diagram is the whole repeat length percentage in the genome. 
1B Diversity and abundance of repeat super families in plant phylogenetic branches. Abundance is calculated using the proportion of species clade. Such as abundance of Algae (DIRS:Viper)= the species number that has DIRS:Viper in Algae branche / the whole 
species number in Algae branche. The white color, orange color, and red color in this picture means the diversity is 0%, 50%, and 100%, respectively. 
1C Repeat diversity in plant branche. The different color means different  plant phylogenetic branches , the rank as the same with he phylogenetic tree shown in 1A, the X-axial label means the nucleotide diversity percentage of repeat sequence.
1D Repeat sequence ratio in gene flanking of plants. X-axial label is interval value, 10k of means the frequency of repeat sequence between 9.5k and 10k. Gene upper flank means the upper of transcription start site(TSS).

Supplementary Fig S19. Distributions of repeat sequences across gene bodies and flanking regions. The 
pecentage of repeats were calculated for each 0.5kb window. TSS, transcription start site; TES, transcription end site.

Fig. 1 | Repeat traits in 15 plant  phylogenetic branches. a,  Statistics of basic characteristics of repeated sequences. The left diagram is 
the phylogenetic tree in green plant kingdom with 15 plant phylogenetic branches from early Algae to eudicots. The right diagram is the 
whole repeat length percentage in the genome. b, Diversity and abundance of repeat super families in plant phylogenetic branches. 
Abundance is calculated using the proportion of species clade. Such as abundance of Algae (DIRS:Viper)= the species number that has 
DIRS:Viper in Algae branche / the whole species number in Algae branche. The white color, orange color, and red color in this picture means 
the diversity is 0%, 50%, and 100%, respectively. c, Repeat diversity in plant branche. The different color means different  plant phylogenetic 
branches , the rank as the same with he phylogenetic tree shown in a, the X-axial label means the nucleotide diversity percentage of repeat.
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Supplementary Fig S20. Distributions of LTR across gene bodies and flanking regions. The pecentage of repeats were 
calculated for each 0.5kb window. TSS, transcription start site; TES, transcription end site.
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Supplementary Fig S21. (a) Distributions of LINE across gene bodies and flanking regions. The pecentage of repeats 
were calculated for each 0.5kb window. TSS, transcription start site; TES, transcription end site. 
(b) Adiantum capillus repeat sequences in the genome and repeat sequences in intron.
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Supplementary Fig S22. Distributions of DNA transposon across gene bodies and flanking regions. The pecentage of 
repeats were calculated for each 0.5kb window. TSS, transcription start site; TES, transcription end site.
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