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Doctoral Dissertation

Bioinformatics tools for discovery
and evaluation of biomarkers
Applications in clinical assessment of cancer

Cancer is a disease characterized by abnormal cell proliferation in the body and
ranks as the second leading cause of death worldwide. Normal cells transition
to this abnormal physiology by accumulation of genetic mutations, causing
cellular regulatory mechanisms to become dysfunctional. These changes en-
dow the abnormal cells with a growth advantage over normal cells and may
result in the formation of a tumor. As the tumor develops further it becomes
harmful to the surrounding tissue and can start spreading to other parts of
the body. The clinical assessment of cancer is faced with several challenges,
such as detecting disease at an early stage, monitoring disease progression
and selecting the best therapy.

In order to improve cancer patient care, a major focus of cancer research
is the pursuit of biomarkers. A biomarker is a molecule, such as a protein,
found in tissues or body fluids, which is indicative of an abnormal process.
The importance of cancer biomarkers lies in their potential to improve clinical
assessment. By supplying clinicians with additional information about indi-
vidual patients, biomarkers may be used to detect tumors earlier, distinguish
between benign and malignant tumors and predict responsiveness to therapy.

The aim of the thesis was to develop and apply bioinformatics tools for
discovery and evaluation of cancer biomarkers, with a focus on microRNAs.
These are short non-coding RNAs involved in the regulation of many biolo-
gical processes and frequently dysregulated in cancer. The three main met-
hodological contributions of the thesis include a tool for miRNA prediction
in genomes, an algorithm for classification of tumors based on expression
data, and a database for integration of gene and miRNA data in endometrial
cancer. The key findings include new algorithms for biomarker discovery, as
well as miRNAs that are promising biomarker candidates for screening of
endometrial cancer.
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