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a) Background:
One of the essential factors of plant growth is the uptake of nutrients from the soil. For this means,
plants have developed several different mechanisms, such as arbuscular mycorrhizal (AM),
ectomycorrhizal, and nitrogen-fixing root nodule symbioses (RNS) with diazotrophic bacteria (e.g.
rhizobia or Actinomycetes of the genus Frankia).
b) Proposed work:
In this project, you will study the genomic patterns induced by the switch of the symbiont by carrying
out a population genomics analysis of model tropical tree comparative system in Trema – Parasponia
genera. The Trema genus represents 12 pioneer tree species that are distributed across all tropical
regions, but that has recently lost RNS symbiosis and therefore relies on the more ancestral AM
symbiosis. In contrast, the 5 Parasponia species still retained RNS, but their ecological niche is
concentrated on scattered areas around active volcanoes in South East Asia region. In terms of
evolutionary time scales the switch is relatively recent, since the species diverged only about 10 million
years ago.
Here you will participate in collecting and sequencing the whole genomes of hundreds of individuals
from two different species of each genera, covering the whole geographic range of the species. You will
then study this population to estimate the population structure and historical population sizes in order
to obtain information of the possible fitness advantage of the loss of nitrogen fixation, as suggested by
the difference in geographic ranges. Additionally, the global sampling will provide genomic evidence on
the migration patterns of tropical forest tree species.
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