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at the Reproductive Medicine Centre. She also serves as a lecturer at Orebro
University, combining clinical expertise with academic teaching and research.

NGS is a transformative innovation paving the way for precision diagnostics by
enabling high-resolution analysis of genetic and epigenetic changes. However,
the workflow is complex and costly, and its reliability depends on rigorous
quality controls—without them, artefacts risk being misinterpreted as bio-
logical signals, or vice versa, genetic alterations could be ignored. This thesis
explores the application of NGS in precision diagnostics, emphasizing the
importance of validated workflows for clinical implementation and exploring
and expanding targeted designs for liquid biopsy research. It spans five studies:
developing and validating whole-exome sequencing for post-mortem FFPE
samples, applying hybridisation-based capture and an extended gene panel for
forensic molecular autopsies, and leveraging methylation and fragmentomic
analyses of cell-free DNA as biomarkers for cancer detection using enzymatic
conversion methylation targeted sequencing. The work demonstrates how
NGS-based approaches can bridge research and clinical practice and shows
the width and depth of this fast-evolving technology.

The doctoral studies were supervised by Gisela Helenius and co-supervised
by Anna Greén.

This thesis was defended on the 30th of January 2026 for the degree of
Doctor in Medical Science with a specialization in Biomedicine.
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