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Although the current WHO classification of some brain tumors, especially gliomas, already
considers not only histopathological features but also their molecular characteristics, it still
does not allow sufficient sensitivity for determining the prognosis of the disease or prediction
of therapeutic response to conventional therapy. In other diagnoses, molecular features have
not yet been reflected at all. Although meningiomas WHO I, for example, show very
uncertain biological behavior, which cannot be estimated based on standard histopathology.
In the context of the current trend of personalized and precision medicine, the lack of
sufficiently sensitive and at the same time robust prognostic and predictive biomarkers is one
of the reasons for the slow inclusion of targeted drugs in the therapeutic standards for brain
malignancies.

In addition, due to the heterogeneity of some brain tumors and their location, the correct
diagnosis determination is often limited. Biomarkers circulating in the peripheral blood or,
better yet, in the cerebrospinal fluid because of the blood-brain barrier, could be useful
diagnostic tools. Cerebrospinal fluid is a body fluid that washes all the structures of the
central nervous system and is a reservoir of both waste products and molecules mediating
intercellular communication; therefore, it appears to be a suitable source of brain tumors
biomarkers, including small non-coding RNAs. Small non-coding RNAs have all the
properties to be considered as suitable candidate molecules in this regard. They are not only
involved in the control of key cellular processes, and their specific expression profiles have
already been associated with most cancers, but they are also highly stable molecules both in
body fluids and under normal laboratory conditions. Besides, these molecules are relatively
easily regulatable in the tumor and, thus, represent promising therapeutic targets. We have
confirmed many of these facts in glioblastoma and other brain tumors and presented the
observed results in many scholarly publications in the last ten years; these works are
commented in this habilitation thesis. Ten years of research in this field also represents a
period during which the knowledge about the importance of small non-coding RNAs in
cancer in general has increased exponentially. It has reached a level where efforts to
introduce these molecules into routine diagnostic and oncological practice are the next
logical step to make the disease management more effective and to prolong the overall
survival of cancer patients.
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