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Abstract of Research Project

Human life is based on chemical reactions that require food and oxygen. However, in response plants have
evolved over the billions of years to create sophisticated toxic chemicals to protect themselves from being eaten.
Similarly, too much or too little oxygen (hyperoxia and hypoxia, respectively) can be harmful to our bodies.
Collectively we refer to these insults as “environmental stress”. Our bodies have developed efficient defense
systems to cope with these environmental stresses. Recently, these cellular defense systems were found to be
composed of only a few key transcription factors, each of which turns on the switch to activate a set of
cytoprotective genes. These transcription factors are synthesized even in unstressed conditions, but degrade
rapidly. In response to environmental stresses, the degradation is stopped, and the cytoprotective gene
expression is turned up. This quick response is essential to the long-term survival of the organism, and uses
significant amount of precious energy resources. We named the collective mechanisms that respond to
environmental stress signals “the environmental response”. However, the precise mechanisms of how these
pathways recognize environmental stresses and transduce the stress signals to elicit the transcription
factor-mediated response is not fully understood. Currently we are exploring the molecular basis for the
environmental response, one of the critical elements of survival in our modern environment.



