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The role of DNA repair in response to treatment, disease progression and survival of sporadic colorectal
cancer patients

Statement of the Problem: DNA repair and DNA damage response maintain universal genomic stability and preserve cellular
functions in healthy cells, whereas the suppression of DNA repair capacity (DRC) in malignant cells would enhance the
effectiveness of chemotherapy through DNA damage accumulation and consequent apoptosis. Alternatively, the patients with
tumor cells with high DRC may contend with poor response, resistance to treatment and decreased survival. We investigated
DRC of excision repair in target tissue as a predictive marker for a treatment strategy and long-term survival in patients with
newly diagnosed colon cancer. Additionally, we explored links between functional genetic polymorphisms (SNPs) in DNA
repair genes covering the main DNA repair pathways, the risk of colorectal cancer (CRC) and clinical outcomes.

Methodology: Our set of patients (with data on microsatellite stability and 5-FU treatment) was followed-up at least for 30
months. Tumor tissue and adjacent mucosa samples were obtained at surgical resection. Protein extracts from tissues were
isolated both for protein expression (western blot) analysis and for measurement of DRC. Functional DRC was performed by
comet assay-based in vitro DNA repair assay. Functional and genomic databases enabled identification of DNA repair gene
variants affecting protein coding.

Findings: DNA repair gene variants were proven to modulate clinical outcome of colorectal cancer. In CRC patients,
interestingly, the DNA repair capacity, significantly lower at the time of diagnosis, increased to the levels observed in healthy
control subjects following the completion of chemotherapy. There are interesting associations between DRC measured in
tumor tissue, adjacent mucosa and peripheral blood lymphocytes.

Conclusion: Present results identify plausible candidate DNA repair gene variants affecting survival of CRC patients and
clinical outcome of the disease. DRC may constitute predictive biomarker in colorectal cancer therapy and targeting DNA
repair processes may pose clinical benefit in cancer treatment.
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