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Figure S1. A new computational approach for the discovery of retrotransposons. 37 

A to G, Genome Browser visualization for retrotransposon related to pseudogene (A), 38 

Alu (B), SVA (C), 7SL RNA (D), snoRNA (E), snRNA (F) and Y RNA (G). The whole 39 

sequence of retrotransposon on the top was shown in various colours, green represents 40 

TSDs at both termini, blue represents gene body and red represents poly(A), of which 41 

the number of nucleotides in the poly(A) region were shown in the bracket, that is, A(n). 42 

The first track showed the information of the known gene annotation. The second track 43 

showed the identification result from retroSeeker. The third track partly showed the 44 

input net files for retroSeeker. H and I, The used time of retroSeeker for different input 45 

net files based on mouse (H) and flies (I). Genome version of net files were shown. 46 
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Figure S2. Characteristics of retrotransposons. A to C, Distribution of identified 48 

retrotransposon of human (A), mouse (B) and flies (C) in annotated repetitive element 49 

types. D and E, Circos plot illustrating the TSD length, poly(A) length and species 50 

numbers of identified retrotransposon in mouse (D) and flies (E). The plot legend from 51 

outer circle to inner circle is shown. F and G, Sequence motif obtained within the 52 

upstream and downstream 20nt sequences of 5`-start sites of the retrotransposons in 53 

human. 54 
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Figure S3. New genes were generated through retrotransposition. A and B Circos 57 

plot illustrating the max log2(RPM) and sample numbers of identified retrotransposons 58 

in mouse (A) and flies (B). Top 1000 retrotransposons in expression were shown. The 59 

plot legend from outer circle to inner circle is shown. log2(RPM): log2 for reads per 60 

million. C and D, Distribution of identified new genes of mouse (C) and flies (D) in 61 

annotated gene types. E to G, Genome Browser visualization for retrotransposon 62 

related to Frg2f1 (E), Uchl4 (F) and POU2F1 (G). The whole sequence of 63 
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retrotransposon on the top was shown in various colours, green represents TSDs at both 64 

termini, blue represents gene body and red represents poly(A), of which the number of 65 

nucleotides in the poly(A) region were shown in the bracket, that is, A(n). The first 66 

track showed the information of the known gene annotation. The second track showed 67 

the identification result from retroSeeker. The third track partly showed the input net 68 

files for retroSeeker. H, Circos plot illustrating the parent-spring relationship of 69 

retrotransposons related to mouse miRNA genes. 70 
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Figure S4. Novel classes of retrotransposons. A and B, Phylogenetic tree of 74 

retrotransposons from mouse (A) and flies (B) histone genes. C, Circos plot illustrating 75 

the parent-spring relationship of retrotransposons related to mouse mitochondria genes. 76 
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Figure S5. Atlas of tissue-specific retrotransposons. A, Heatmap showing the 79 

expression profiles of retrotransposons in various metastasis cancers using RNA-seq 80 

data from CCLE. The expression levels in cells were categorized into corresponding 81 

cancers. log2RPM: log2 for reads per million. B Heatmap showing the expression 82 

profiles of retrotransposons in different subcellular regions in cytoplasm, nucleoplasm 83 

and Nucleolus of k562 cells. C and D, Heatmap showing the expression profiles of 84 

retrotransposons in various mouse (C) and flies (D) tissues using total RNA-seq data 85 

from ENCODE. The expression levels in cells were categorized into corresponding 86 

tissues. log2RPM: log2 for reads per million. 87 

 88 
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Figure S6. The complex evolution patterns of retrotransposons. A, Distribution of 90 

identified retrotransposons of human in annotated Alu types. B, Simplified 91 

phylogenetic trees of human Alu repetitive element. The number within bracket 92 

represents the number of specific subclass of retrotransposons. C to E, Genome 93 

Browser visualization for retrotransposon identified through chimpanzee (C), crab 94 

eating macaque (D), marmoset (E). The whole sequence of retrotransposon on the top 95 

was shown in various colours, green represents TSDs at both termini, blue represents 96 

gene body and red represents poly(A), of which the number of nucleotides in the poly(A) 97 

region were shown in the bracket, that is, A(n). The first track showed the information 98 

of the known gene annotation. The second track showed the identification result from 99 

retroSeeker. The third track partly showed the input net files for retroSeeker. 100 
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