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Motivation and Aim: Over half of the human genome consists of interspersed repeats 

that result from copy-and-paste events carried out by retrotransposons [1]. These ele-

ments are typically kept in check through epigenetic silencing to prevent genome insta-

bility. In cancer, changes in the epigenetic landscape can lead to abnormal expression of 

these genetic elements, which can act as internal mutagens and contribute to clonal evo-

lution and cancer development [2]. Our specific goal is to uncover new regulatory mech-

anisms, networks, and potentially genomic elements that control the transcriptional ac-

tivity of retroelements in both cancer and normal cells. By conducting a thorough anal-

ysis of high-throughput transcriptional datasets and developing new computational 

frameworks, we hope to identify potential regulatory mechanisms that control retrotrans-

poson expression in both normal and cancer cells, bridging the gap between seemingly 

unrelated observations of epigenetic target inhibition and retrotransposon expression.  

Methods and Algorithms: The experiments relevant to this study were chosen from a 

literature search of published RNASeq experiments involving HDAC inhibitors. The 

publicly available transcriptomic data and corresponding metadata were downloaded 

from the SRA (Short Read Archive) repository and the Entrez database, respectively. 

A complete list of data accessions is available in the project database: 

https://transrt.compbio.ru/db/. The SalmonTE package [3] was used to assess the expres-

sion levels of both genes and transposons, which included a total of 688 transposons 

across 14 different types. The normalized gene and transposon expression data were then 

used to predict gene regulatory networks using the WGCNA package [4]. Consensus 

networks were constructed to identify control modules that remained consistent across 

experiments, and adjacency matrices were created for each experiment using the 

WGCNA::adjacency method. The obtained minimum and median adjacency matrices 

were used to calculate the Topological Overlap Matrix (TOM). Subsequently, the den-

drogram of co-expression modules was obtained using the TOMs, and the modules were 

extracted by applying the dynamicTreeCut::cutreeDynamic algorithm to the dendro-

gram. Additionally, the ARACHNe-AP package [5] was used to identify transcription 

factors that control retrotransposon expression. 

Results: We have successfully constructed distinct gene networks for various experi-

ments and have identified co-expression modules that align with each other. Consensus 

modules, which remain consistent across cell types, have been determined for two re-

trotransposon families: LINE1 and HERV. The modules are mainly composed of long 

non-coding RNAs, making it difficult to perform standard gene set enrichment analyses 

and functional annotation.  

Using ARACHNe-AP algorithms, we conducted a systematic search for transcription 

factors that control transposon activity. This allowed us to identify specific transcription 

378                BGRS/SB-2024



factor-transposon pairs and generate lists of factors that exclusively regulate certain clas-

ses of transposon elements, as well as general regulators. Based on the results from 

WGCNA, which revealed two distinct regulatory modules for LINE and ERV transpos-

ons, we carried out an enrichment analysis of Reactome and KEGG signaling pathways 

associated with the transcription factors that exclusively regulate these transposon clas-

ses. Notably, we observed a significant difference in the enriched transcription factors 

for LINE and HERV transposons. 

Conclusions: Our findings offer fresh insights into the intricate regulatory networks gov-

erning the expression of retrotransposons in both normal and cancer cells. It was ob-

served that transposons from at least two classes, namely LINE and HERV are subject 

to regulation through distinct mechanisms. Long non-coding RNAs were found to play 

a significant role in the regulation of both types of transposons. Furthermore, the distinct 

sets of transcriptional regulators controlling the expression of different mobile elements 

suggest differing mechanisms governing retrotransposon functions in normal and patho-

logical cells. 
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