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Medicago truncatula (also known as "barrel medic" because of the shape of its seed
pods) is a forage legume commonly grown in Australia, and is closely related to the world's
major forage legume: alfalfa (Medicago sativa). However, whereas alfalfa has a complex
genome consisting of four copies of each of its eight chromosomes and is an out-crossing plant
species, M. truncatula has a simple diploid genome (2 x 8 chromosomes) and can be self-
pollinated, greatly facilitating genetic analysis.

M. truncatula has been chosen by a large community of researchers in the United States,
Europe and Australia as a model legume species for genomic studies. Its advantages are a small
genome, fast generation time (from seed-to-seed) and high genetic transformation efficiency,
features that are not shared with more agronomically important legume species. Genes from M.
truncatula share high sequence identity to the corresponding genes from alfalfa and are arranged
in a similar order on the chromosomes to those of other legumes. These features make M.
truncatula an excellent model for understanding the genetics and molecular biology of
agronomically important
legumes with more complex genomes.  As a legume, and unlike the most studied genetic model
plant, Arabidopsis, M. truncatula established symbiotic relationships with nitrogen fixing
organisms.  Furthermore, the complex interactions of legumes with microorganisms have
resulted in the evolution of a rich variety of natural product biosynthetic pathways impacting
both mutualistic and disease/defense interactions.

More than 175,000 EST from 24 M. truncatula cDNA libraries have been generated.  In
addition, a genome sequencing project focusing on the gene-rich regions of the M. truncatula
genome began at the University of Oklahoma earlier  this year.  Adding to this the expression,
protein and metabolite profiling programs already in place, allows researchers to ask complex
questions specific to legume biology.  Sequence comparisons between M. truncatula and M.
sativa will be discussed in addition to progress on transcript profiling, proteomics and
metabolomics in M. truncatula. Collectively, these resources will allow us to begin to address
the question regarding the benefit of model organisms for crop improvement.


