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Since nitrogen (N) is often the most limiting nutrient for plant growth in terrestrial ecosystems,
efficient use of N by trees is crucial to environmental and economic sustainability of bioenergy
and forestry. Although perennial plants, such as trees, may recycle a large proportion of N by
remobilizing N from senescing leaves, few of the transporters involved in N remobilization from
leaves have been identified. We are developing a combination of computational and
experimental phenotype screening approaches to identify genes, especially transporters,
involved in nitrogen transport throughout the plant. Here, as a medium-throughput phenotype
screen, we administered radioactive 13NHs tracer as a gas to leaves, which was incorporated
into biological molecules, and we measured export of assimilated 3N from leaves. The high
specific activity of 13N allowed administration of tracer well below the concentrations of NH3
normally found in plant tissues. Using Arabidopsis thaliana for demonstration purposes,
coexpression network analysis was used to winnow the list of candidate transporter-encoding
genes from more than 1000 to fewer than 50. In the radiotracer screen, several mutants of
these genes exhibited reduced 13N export from leaves, indicating that several of those
candidate genes, whose functions were previously unknown, are necessary for normal export
of N from leaves. We are currently working to apply this approach to genetically tractable trees,
such as poplars, where N recycling is especially important in the context of seasonal growth and
dormancy. Knowledge of the genes and systems underlying N recycling may present novel
opportunities for breeding programs to maintain or improve N use efficiency in trees.
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