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PATHWAYS AND GENES OF DNA DOUBLE-STRAND BREAK REPAIR ASSOCIATED WITH
HEAD AND NECK CANCER
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DNA double-strand breaks (DSBs) occur commonly in the al living and in cycling cells. They constitute one of the most severe form of DNA dam-
age, because they affect both strand of DNA. DSBsresult in cell death or agenetic alterationsincluding deletion, loss of heterozygosity, translocation,
and chromosome loss. DSBs arise from endogenous sources like metabolic products and reactive oxygen, and aso exogenous factors like ionizing
radiation. Defective DNA DSBs can lead to toxicity and large scale sequence rearrangement that can cause cancer and promote premature aging.
There are two major pathways for their repair: homologous recombination(HR) and non-homologous end-joining(NHEJ). The HR pathway is a
known “error-free” repair mechanism, in which a homologous sister chromatid serves as atemplate. NHEJ, on the other hand, isa “error-prone” path-
way, in which the two termini of the broken DNA molecule are used to form compatible ends that are directly ligated.

This review aims to provide a fundamental understanding of how HR and NHEJ pathways operate, cause genome instability, and what kind of
genes during the pathways are associated with head and neck cancer.
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Fig. 1. Pathway of homologous recombination (HR).

- DNA ends are first processed in order to create single strand over-
hangs, mediated by the MRN complex. Rad51, Rad52, RPA, BR-
CA1, BRCA?2 associate with these overhangs. Template guided DNA
synthesis and resolution of the two strands complete repair of the
DSB.
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Fig. 2. Scheme of single-strand annealing (SSA) for HR.
: Darkened regions indicate stretches of homol ogous sequence.
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Fig. 3. Repair of a DNA double-strand break by non-homologous end
joining (NHEJ). : The Ku 70/80 heterodimer associates with the two
ends of the broken DNA molecule. This DNA-Ku scaffold attracts
DNA-PKcs, which protects the DNA termini against degradation and
premature ligation. DNA-PK attracts the ligase IV complex (ligase
IV, XRCC4 and XLF), which together seal the DNA ends.
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