Analyzing and exploiting somatic mutational profiles from the whole exome sequencing data of chronic lymphocytic leukemia for precise patient stratification

 

Petr Tauš1, Karol Pál1,2, Anastasiya Volakhava1, Kamila Stránská1,2,3, Adéla Horáková1, Karla Plevová1,2,3, Šárka Pospíšilová1,3
1 Central European Institute of Technology, Masaryk University, Brno, Czech Republic

2 Faculty of Medicine, Masaryk University, Brno, Czech Republic

3 University Hospital Brno, Brno, Czech Republic

Email: petr.taus@ceitec.muni.cz 

Chronic lymphocytic leukemia (CLL) is the most common form of leukemia in the Western world with highly variable prognosis. With the advent of massively parallel sequencing, there has been substantial progress in risk stratification and therapy for CLL. However, we are still unable to accurately stratify patients for particular treatments which results in high economic and emotional burdens. In our project, we analyzed whole exome sequencing (WES) data from CLL patient samples and explore genetic patterns related to specific disease conditions which could lead to a discovery of new predictive and/or prognostic markers. 

A typical workflow of WES analysis includes raw data quality control, preprocessing, mapping, post-alignment processing, variant calling, annotation and filtration. Although a lot of work has been done and published in the field of WES data analysis, there are still many unresolved issues which we aimed to address in our project. For instance, the important bottleneck is filtering out variants which do not significantly impact a normal biological function of the proteins. We tested different approaches for variant effect prediction and used their combination. Then to reduce sparseness of the data and increase detection power we mapped mutated genes to biological pathways. We explored different methods and developed a robust pipeline for a WES analysis. Subsequently, we have used this pipeline for available CLL datasets. We compared recurrently affected pathways between two distinct CLL patient groups. First group of patients experienced expansion of TP53-mutated clone after therapy and the other did not. In the future, we plan to test and use our pipeline to exploit publicly available CLL WES data and use machine learning approaches to define CLL subtypes correlating with a specific clinical outcome.
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