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Microbial existence and survival requires the ability to sense and respond to environmental changes, including changes 
in physical forces. This is because microbes inhabit an amazingly diverse range of ecological niches and therefore must 

constantly adapt to a wide variety of changing environmental conditions, including alterations in temperature, pH, nutrient 
availability, oxygen levels, and osmotic pressure gradients. Microbes sense their environment through a variety of sensors and 
receptors which serve to integrate the different signals into the appropriate cellular responses that is optimal for survival. While 
numerous environmental stimuli have been examined for their effect on microorganisms, effects due to changes in mechanical 
and/or physical forces are also becoming increasingly apparent. Lactobacilli are probiotics that, among other health-promoting 
effects, have been ascribed immunostimulating and virus-preventive properties. Certain Lactobacillus spp. have been shown to 
possess strong interleukin-12 (IL-12) -inducing properties. 

Spaceflight represents a unique inhabited semi-closed environment, most notably characterized by a decreased gravitational 
force. Moreover, human presence in space, whether permanent or transient, is accompanied by the presence of microbes. 
Evaluations of the microbial ecology aboard Mir and the International Space Station suggested a predominance of common 
members of the environmental flora [4], although the appearance of medically significant organisms has been documented. 
Whether we are considering the true weightlessness of deep space or the microgravity observed in Low-Earth orbit, it would be 
reasonable to predict that the microgravity-induced decrease in stress on the surface of microorganisms might affect the gene 
expression and physiology of both commensal and pathogenic organisms.

L.acidophilus has the ability to induce anti-viral defense gene expression in DC. We analyzed the gene expression profile 
of TLR-3 and IFN-β, key players involved in viral defense, in murine bone-marrow-derived DCs stimulated in vitro with L. 
acidophilus NCFM.
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