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Quantification of transposable elements 
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Quantification of transposable elements 
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Locus-specific expression analysis of TEs 

Schwarz et al., Locus-specific expression of transposable elements, Briefings in Bioinformatics 2022 
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Locus-specific expression analysis of TEs 

Schwarz et al., Locus-specific expression of transposable elements, Briefings in Bioinformatics 2022 

Simulation Setup 

With only slight modifications to existing methods, locus-
specific TE expression analysis works surprisingly well for 
conventional paired-end sequencing data. 

DETE detection 
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Genome-wide TE expression profiles in aging mice 

• Family-based analysis likely miss 
important dysregulation 

• TE expression family-independent and 
tissue specific 
 

24 vs. 6 months 
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Independently expressed? 
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Independently expressed? 
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CAGE-Seq 

● CAGE-Seq enriches Cap structure of RNAs 

● CAGE tags indicate transcription start sites 

(TSS) 

● Especially helpful to investigate transcript 

structures 

● Established by the FANTOM consortium 

Identification of independent TE expression 

https://cage-seq.com/ 
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Detection of independently expressed TEs via CAGE-Seq 
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Detection of independently expressed TEs via CAGE-Seq 

• TE-CAGE peaks are tissue-specifically enriched/depleted 
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Shared transcription start sites - TE regions 
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Shared transcription start sites - TE regions 
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Where does the TE expression start? 

10 



Where does the TE expression start? 

10 



Where does the TE expression start? 

10 



Where does the TE expression start? 

● Strong enrichment of Sox5 motif in brain 

● Clear correlation of TSS occurrence with Sox5 motif 
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Sox5-containing TE-regions in brain 
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TE-associated genes in brain 
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TE-associated genes in brain 
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GO term analysis of TE-containing genes in brain 
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Differentially expressed TEs in Protocadherin gene cluster 

14 
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Differentially expressed TEs in Protocadherin gene cluster 
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Differentially expressed TEs in Protocadherin gene cluster 
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Summary 

• Expression quantification of individual TEs works quite well 

• Genome-wide, copy-specific TE expression signature of aging mice 

• Identification of independently expressed TE regions via CAGE 

• Sox5 associated TSS in 3’end of L1 subfamilies in brain 

• Strong association of independent TEs with synaptic functions 

• Potential effects on neuronal aging 
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Where does the TE expression start? 

● Strong enrichment of Sox5 motif in brain 

● Clear correlation of TSS occurrence with Sox5 motif 
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