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Abstract

Cancer is the leading cause of death in Japan. DNA damage repair mechanism is essential for suppressing carcinogenesis. In addition,
the activity of DNA damage repair is one of the determinants of effect for chemotherapy. Thus, it is an important clinical demand to
evaluate DNA damage repair activity. We previously developed a new method, Assay for Site-specific HR Activity (ASHRA), to measure
homologous recombination activity, a pathway of DNA damage repair. In this study, we applied ASHRA to a clinically available specimen
to evaluate homologous recombination activity in a clinical situation.

We choose lymphocyte as samples because it is easily obtained without invasive techniques. Using electroporation with the optimized
condition, the plasmid vectors for ASHRA were efficiently delivered into lymphoblastoid cells, immortalized lymphocyte cells, and the
activity of homologous recombination was detected. In addition, the measured value of the cells from a hereditary breast and ovarian
cancer syndrome patient was lower than that of cells from a healthy individual.

To further develop this method to apply clinical specimens, normalization of the variation of the efficiency of the assay plasmid delivery

between samples should be developed. We will optimize our strategy to apply to clinical specimens.
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