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converter 6.3 downloaThere is growing evidence of the presence of a complex network of proteins involved in DNA

repair pathways in mammalian cells. To further our understanding of this complex network of factors, we have
developed a microarray platform that can quantitatively measure the levels of more than 400 genes involved in

double-strand break repair, base-base and base-nucleoside damage, cellular senescence, and telomere
maintenance. Our genomic DNA microarray contains regions of single-copy DNA sequences representing nearly all

of the predicted genes in the human genome. This first high-density microarray will permit a comprehensive
analysis of the expression of many genes simultaneously, and will be used to measure the expression of repair

gene transcripts in cell lines with alterations in DNA repair pathway genes. To date, we have used our DNA
microarray to profile transcriptional changes in the human lung epithelial cell line A549 after exposure to

bleomycin to generate single-strand breaks. The microarray analysis revealed a complex transcriptomic response
to the bleomycin treatment, suggesting a wide range of biological functions and gene interactions occurring during

DNA damage response and repair. This observation was confirmed by the significant correlation with changes in
cellular DNA repair capacity. Expression profiles in A549 cells exposed to bleomycin will be compared to profiles in
HCT116 human colon cancer cells exposed to the radical-generating drug hydroxyurea to identify a novel protein-

protein interaction involving Gadd45a. The regulation of this pathway will be validated by testing the effects of
Gadd45a overexpression and knockdown, and by analysis of the interaction of a candidate protein, PCNA, with

Gadd45a. The mechanism of Gadd45a down-regulation in response to DNA damage will be tested by analyzing the
effects of bleomycin on mRNA processing and protein stability. We will use the microarray to analyze the

regulation of telomere maintenance by DNA repair pathways. Telomeres are
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