microRNA – are you real?!
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MicroRNAs (miRNAs) are together with PIWI-interacting RNAs (piRNAs) and small interfering RNAs (siRNAs) one of the three main classes of small regulatory RNAs. Their crucial role in the regulation of gene expression has been shown in numerous studies. They are involved in both physiological and pathological processes. 
MiRBase, a specialized miRNA database, stores information and annotation for various organisms. The annotation of miRNAs is usually based on homology, predictions and assessment of characteristic properties. MiRNAs are also categorized to miRNA families which consist of miRNAs with very similar sequences but often located at different genomic loci. Due to the small miRNA length (~22bp), the annotation contains a lot of false-positive entries. Such misannotations are often caused by other short RNA types as well as fragments of long RNAs which are mistaken for miRNAs. Also, the annotation comprises of a rough estimate of the real sequence, and this is often not the most abundant one observed in the actual sequencing data. 
Analysis of miRNA often starts with alignment directly to the miRBase or a genome. Direct miRBase alignment rises at least three possible sources of bias – a) False assignment of long RNA fragments to the annotated miRNA, b) Other short RNAs cross-mapping identified as miRNAs, c) Swapping of miRNAs from the same family due to allowed mismatches. Genome alignment, in addition to the mentioned issues, has to handle massive multi-mapping of the short reads and other random genomic matches. 
We have analyzed miRBase annotated miRNAs and identified possible cross-mapping artefacts caused by other short RNAs as well as long RNAs fragments. Additionally, we have assessed the impact of the allowed number of mismatches and read-counting approach on the expression estimates and misassignment. We have evaluated the bias on both fresh-frozen and FFPE samples. As a result, we highlight possible issues in the analysis as well as recommend optimal sample processing.
