
Large scale genomic-wide studies revealed that only about 1–2% of human 

genome codes for proteins, and approximately 90% of genome is transcribed 

into RNA, including two main regulatory types of non-coding RNAs: 

microRNAs (miRNAs) and long non-coding RNAs (lncRNAs). miRNAs are 

small RNA molecules of approximately 21-25 nucleotides that possess the 

ability to downregulate gene expression by binding to the 3’ untranslated 

region (3’UTR) of target mRNAs and hence degrading or blocking the 

translation of these transcripts. miRNAs can modulate a substantial fraction 

of human transcriptome. miRNAs are linked to the regulation of many cellular 

processes, such as proliferation, differentiation, senescence, survival, 

autophagy and migration.  

lncRNAs are more heterogenic RNA molecules and are usually 200–1000 

nucleotides long. Their genes are characterized by the same histone 

modifications as protein-coding genes and are transcribed by RNA polymerase II from independent promoters. 

lncRNA transcripts are usually 5’-capped and 3’-polyadenylated, often spliced with similar exon/intron lengths as 

mRNAs. Despite low overall sequence similarity, lncRNAs possess evolutionarily-conserved roles and secondary 

structure important for their functions. Depending on cellular localization, lncRNAs may control and modulate crucial 

signaling pathways in human cells: nuclear lncRNAs are mostly involved in chromatin modifications, transcriptional 

regulation and RNA processing, while cytoplasmic lncRNAs modulate mRNA stability and translation, and control 

various cellular signaling cascades. Moreover, lncRNAs can directly interact with proteins influencing their stability, 

activity and localization, act as sponges for miRNAs reducing their regulatory effect on targeted mRNAs, or even serve 

as precursors of miRNAs or circular RNAs. 

Aberrant expression or activity of both types of non-coding RNA might impact the development of many 

diseases including cancer. Moreover, miRNAs as well as lncRNAs are also secreted from normal and cancer cells in 

exosomes, spherical membrane nanovesicles, which are a key element of intercellular communication in the body. The 

high stability of miRNAs and lncRNAs circulating in the bloodstream allows their use in non-invasive laboratory 

diagnostics as cancer biomarkers. 
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