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The Earth surface is a low-radiation environment. 

Yet, paradoxically, bacteria from arid environments 
are extraordinarily resistant to ionizing radiation. This 
seemingly useless attribute is traditionally explained as 
a coincidence: mechanisms that are protective against 
desiccation are also protective against radiation. 

Our recent work suggests that the unusual radio re-
sistance in desert bacteria arose in response to elevated 
oxidative stress. UV irradiation of minerals produces 
superoxide and hydroxyl radicals. In the dry summer 
months, these oxidants permeate to a depth of several 
centimeters. This is the time when the bacteria in the 
soil are dried out, unable to deploy their enzymatical-
ly-based defense – superoxide dismutase, catalase, 
peroxidase. To survive, these organisms synthesize 
antioxidants in the form of low molecular weight com-
pounds such as trehalose, or import inorganic antioxi-
dant manganese from the environment, when they are 
metabolically active. Ionizing radiation is deleterious 
mainly because it generates superoxide and hydroxyl 
radicals. Hence, desert bacteria, being well protected 
by two layers of defense, are difficult to kill by radia-
tion.  
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