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he cellular response to ionizing radiation (IR) exposure is complex and involves many pathways. To gain insight into this

complex response, global gene expression alterations have been examined. The molecular basis of gene regulation in cells
exposed to IR is not fully understood. Gene regulation occurs at the transcriptional and post-transcriptional levels. MicroRNAs
(miRNAs) play a significant role at the post-transcriptional gene regulation by negatively regulating the stability or translation
of target messenger RNA. miRNA are associated with many cellular processes. Because miRNA target so many genes, we
hypothesized that alterations in their expression may be associated with the overall response of cells to radiation treatment. Several
studies reported from our laboratory showed miRNAs disturbances after radiation treatment. Dose, dose rate and time dependent
changes in the relative expression of many miRNA were seen. The miRNA expression levels were altered in cells exposed to as low
as 10 cGy dose. miRNAs were differentially regulated in irradiated cells differing in DNA repair capability or p53 status. We also
showed miRNA transcriptional changes in radiation-induced bystander cells. The expression patterns of many miRNA markedly
differed within the same cell line after exposure to either low or high doses of radiation. We observed downregulation of genes that
were targeted by radiation-upregulated miRNA. In contrast, the target genes of downregulated miRNAs were upregulated. The
genome-wide expression changes of miRNA transcriptome by massively parallel sequencing corroborated previously observed
miRNA expression changes. To further understand miRNA role in IR-induced stress pathways, we generated a list of predicted
target genes and identified cellular pathways where miRNA predicted target genes function. In addition to confirming previously
identified IR stress pathways, we were able to identify novel pathways that have not been identified in cellular radiation response.
Our analysis indicates that the miRNA interactome provides a platform for comprehensive modeling of the cellular stress response
to IR exposure.
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