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IMPORTANCE, AIMS AND POSSIBLE OUTCOME OF RESEARCH

Cancer is a leading cause of morbidity and mortality globally. However, most
chemotherapeutics interfere with cell division or DNA synthesis killing not only the
uncontrollably multiplying cancer cells but also the proliferating healthy cells - the latter
accounting for their toxicity and serious side effects. This main disadvantage emphasizes
the need for drugs that specifically destroy cancer cells, ideally, without harming the
healthy ones.

ADP-ribosilation is a posttranslation modification appearsimmediately after DNA damage.
PARP1 covalently attaches ADP-ribose units to histones on the site of DNA damage
generating poly(ADP-ribose) chains. Poly(ADP-ribosyl)ation (PARylation) provides a
scaffold for other repair proteins and contributes to chromatin remodeling to facilitate
access to the damaged DNA.

Over 15 years ago, PARP inhibitors (PARPi) were shown to selectively kill HR-defective
cancer cells. Neither the many mutations cause HR-defection nor the PARP inhibitor alone
kills the cell, yet, their combination is lethal - a phenomenon called synthetic lethality. Our
research group completed a genome-wide CRISPR knockout screen in combination with
the PARP inhibitor olaparib to identify factors that sensitize cells to PARP inhibitors when
deleted. We believe our research will provide a basis to develop new drugs which enhance
the sensitivity of PARP inhibitors.

AMBITIONS AND CAREER GOALS

By earning my PhD degree, | would like to master the molecular background of DNA
repair and learn new cell biological and microscopic techniques. broad range of
molecular biological techniques and their biological bases. As a postdoctoral researcher,
I hope | will have the chance to gain research experience abroad before | can establish
my own research group.
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