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Highlights  

 Reactive oxygen species (ROS) are produced in abundance by 
photosynthesis.  

 ROS and antioxidants function in redox signal transduction that is important 
in chloroplast to nucleus communication.  

 Some chloroplasts have specialized signaling functions that regulate 
epigenetic as well as genetic programming.  

 Photoinhibition and slowly reversible decreases in photosynthetic capacity are 
not necessarily the result of light-induced damage to PSII reaction centers.  

 

Abstract: 

 

Reduction-oxidation (redox) reactions, in which electrons move from a donor to an acceptor, are 

the functional heart of photosynthesis. It is not surprising therefore that reactive oxygen species 

(ROS) are generated in abundance by photosynthesis, providing a plethora of redox signals as 

well as functioning as essential regulators of energy and metabolic fluxes. Chloroplasts are 

equipped with an elaborate and multifaceted protective network that allows photosynthesis to 

function with high productivity even in resource-limited natural environments. This includes 

numerous antioxidants with overlapping functions that provide enormous flexibility in redox 

control. ROS are an integral part of the repertoire of chloroplast signals that are transferred to the 

nucleus to convey essential information concerning redox pressure within the electron transport 

chain. Current evidence suggests that there is specificity in the gene-expression profiles triggered 
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