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Abstract: Reactive oxygen species (ROS) signaling regulates cell behaviors and tissue growth in 
development, regeneration, and cancer. Recent advances have highlighted the use of weak magnetic
fields (WMFs, <1 mT) as one promising approach. Our work tests hypotheses based on spin state 
theory and the radical pair mechanism, which outlines how magnetic fields can alter the formation 
of radical pairs by changing electron spin state. This mechanism suggests WMF exposures should 
be able to inhibit or promote ROS formation in predictable manners dependent on field strength. 
Our data reveal that WMFs can be used for directed manipulation of stem cell proliferation, 
differentiation, and tissue growth in rational (if non-linear) ways for both loss and gain of function 
during regenerative growth. Our research has revealed the cellular effects of WMF exposure are 
highly dependent on ROS and identified superoxide as a specific ROS involved. Altogether, these 
data highlight the possibilities of using WMF exposures to control ROS signaling in vivo and 
represent an exciting new area of research.
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