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Abstract in English 

The presented collection of articles providing the basis for this doctoral 

GLVVHUWDWLRQ�FRQVLVWV�RI� WKUHH�SXEOLFDWLRQV��3DZODN�HW� DO�� Ä'\QDPLFV�RI� FDUGLRP\RF\WH�

WUDQVFULSWRPH�DQG�FKURPDWLQ� ODQGVFDSH�GHPDUFDWHV�NH\�HYHQWV�RI�KHDUW�GHYHORSPHQW´��

Genome Res., ������0LJGDá�HW�DO��Ä0XOWL-omics analyses of early liver injury reveals cell-

type-VSHFLILF�WUDQVFULSWLRQDO�DQG�HSLJHQRPLF�VKLIW´��BMC Genomics��������DQG�0LJGDá�HW�

DO�� Ä[FRUH�� DQ� 5� SDFNDJH� IRU� LQIHUHQFH� RI� JHQH� H[SUHVVLRQ� UHJXODWRUV´�� BMC 

Bioinformatics, 2023. The selected publications aimed to elucidate the principles of gene 

regulation, emphasizing on the identification of transcription factors (TFs) and DNA 

regulatory elements (REs) which constitute gene regulatory networks underlying various 

cellular processes. To achieve this principal aim, we utilized next-generation sequencing 

(NGS) data collected from organisms at various levels of biological complexity, including 

in vivo data from zebrafish (Danio rerio) and in vitro human cell lines. These were 

analyzed using either established bioinformatic algorithms or those which I developed, 

including NGS data processing, motif enrichment analysis, and machine learning using 

penalized linear models. The key assumption of the work is the causal relationship 

between TF, RE, and the transcriptional outcome of their target genes. Based on this 

assumption, the analytical frameworks exemplified in this collection of articles 

approaches the problem of transcriptional regulation mechanism using information on 

gene expression and the activity of RE. 

7KH� ³,QWURGXFWLRQ´� FKDSWHU� SURYLGHV� D� EULHI� LQWURGXFWLRQ� WR� WKH� WRSLF� RI� JHQH�

regulation and the approaches I used in the bioinformatic analysis of the experimental 

data obtained from experiments employing NGS. Its three subsections give an overview 

of the included articles, emphasizing on the common gene regulation theme of these 

studies and the differences in the employed analytical methodologies. The following three 

chapters contain the copies of the included articles; the associated supplementary 

materials can be accessed in their on-line forms. Finally, the dissertation is concluded 

ZLWK�D�³6XPPDU\�DQG�FRQFOXVLRQV´�FKDSWHU��7KH�FR-authors contribution statements for 

each publication can be found attached following the last chapter.  


