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Low dose radiation (LDR) can increase the mitochondria function and protect cells from
apoptosis. Therefore, by treating normal cells with LDR can increase their radioresistance to the
higher dosage of radiation to protect the normal cells from cell death. In the cells one protein that
plays this critical role in controlling the cell fate is the mammalian target of rapamycin.
Mammalian target of rapamycin (mTOR) is a serine/threonine kinase which controls protein
synthesis and cell proliferation. mTOR is not only in the center of many signal transduction
pathways but also can controls mitochondrial function by directly intact with its outer membrane.
mTOR can activate the anti-apoptotic proteins to increase the mitochondrial membrane potential
and, therefore, induce anti-apoptosis (3). When treating the cells with LDR might be able to
activate the function of mTOR to induce the anti-apoptotic ability in the mitochondria. mTOR
has one partner that is important for it to activate its down-stream substrate, Raptor. Raptor can
be phosphorylated by AMPK on Ser 722 and Ser792 (2). When they are phosphorylated 14-3-3
can bind to Raptor and this process can protect the entry of mTOR into organelles. As previous
studies showed that LDR can cause dissociation of 14-3-3 from its binding protein it is possible
that LDR can cause the dissociation of Raptor and 14-3-3, too (1). When LDR is treated to the
cells 14-3-3 will dissociate from Raptor and mTOR can have the ability to transport into the
mitochondria to regulate its metabolic function and induce radioresistance against a higher level
of radiation. Our study is testing whether LDR treated cells and tissues can induce the
dissociation of Raptor and 14-3-3 and then mTOR can transport into mitochondria to regulate the
mitochondrial functions. Activation of this mechanism may protect cells from damages of a
higher dosage of radiation.
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