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The conquest of land by plants over 450 million years ago was one of the most significant events in our 
planet's history, and was underpinned by a series of key innovations in plant architecture during evolution1. 
 
Our group aims to identify the developmental and genetic basis of two such innovations- three dimensional 
shoot growth and branching- in a range of model systems representing different stages of plant evolution. 
 
Diverse branching forms have arisen independently in both the gametophyte and sporophyte stages of 
plant life cycles during evolution. In Arabidopsis, the hormones auxin and cytokinin regulate branch 
initiation, and auxin, cytokinin and strigolactone regulate branch outgrowth. PIN auxin transporters generate 
a basipetal polar auxin transport stream in the main stem and co-ordinate the action of all three hormones9. 
In mosses, sporophytes comprise a single stem, and gametophytes have lateral branching10. Bulk 
basipetal auxin transport has been detected in sporophytes, and we have found that mosses with defective 
auxin transport have branching sporophytes11, 12. These data suggest that the function of PIN proteins in 
polar auxin transport and branching is a homology of land plant sporophytes. However, bulk basipetal auxin 
transport is not detectable in the gametophyte generation11. Although we have found that auxin, cytokinin 
and strigolactone regulate gametophytic branching in a moss, our results suggest that the auxin transport 
required to generate branch patterning is non-polar and not mediated by PIN proteins. Instead, they 
suggest a callose based mechanism10.  
We are currently testing the above hypotheses by further functional work in a moss, and will build on this 
work by bringing other living and fossil plant groups into the lab. 
 

 

   
 


