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Metabolic enzyme as a determinant for radiation sensitivity
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Abstract

Cellular radiation responses are modulated by genetic determinants that are involved
in cell cycle control, DNA damage signaling, DNA repair and cell death. We identified a
gene, HSDP, isolated from suppressive subtractive hybridization analysis, as a unique
genetic determinant for cellular radiation susceptibility. Over—expression of the gene
enhanced cellular sensitivity to gamma radiation resulting in more cell death. HSDP
expression increased redox enzymes and caused reducing cellular environment by
removing more reactive oxygen species. These changes were accompanied by that of p53
activity. p53 protein level and transcriptional activity were increased in HSDP
over—expressing cells. Down—regulation of p53 protein and activity was observed by
HSDP Si oligo treatment, Decreased level of p53 protein was correlated with increased
cellular survival after ionizing radiation indicating p53 is critical in determining radiation
sensitivity by HSDP over—expression. We found reciprocality between the activity of
cellular redox and p53 with increased p53 activity causing more expression of redox
enzyme and vice versa. Collectively, HSDP may act as a genetic determinant for cellular
susceptibility to ionizing radiation by increasing the activity of both redox and p53.
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