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Abstract:  
Until around 30 million years ago, the metabolism underpinning photosynthesis had remained 
largely unchanged since evolving in bacteria ~2.6 billion years ago. These ancient pathways were 
mapped out in the 1940s and 1950s by Melvin Calvin and colleagues, becoming known as C3 
photosynthesis because the initial product of CO2 fixation contains three carbons. 
A dramatic rewiring occurred during the Oligocene epoch, leading to the evolution of C4 
photosynthesis. Species using the C4 pathway are significantly more productive and more 
efficient in their water and nitrogen use. Despite its immense complexity, the C4 pathway has 
evolved independently in more than 70 plant lineages. 
To better understand the evolution of this complex phenotype, we studied the ancestral C3 state. 
In this talk, I will summarize our recent progress in understanding the molecular evolution of C4 
photosynthesis, and how these insights are informing the integration of C4 traits into C3 crops to 
boost productivity and sustainability. 
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