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Abstract

Evolutionary changes in mRNA expression are important contributors to phenotypic differences between species. Thus, documenting
expression variation in response to artificial selection is likely to reveal genomic targets of directed evolution within species. This study
tests the hypothesis that genes which show altered RNA expression among the lllinois Protein Long Term Selection Strains are also
likely to be functional targets of phenotypic selection. Microarray experiments comparing leaf and seed RNA expression profiles from
the lllinois High Protein (IHP), lllinois Low Protein (ILP), Reverse lllinois High Protein (IRHP) and Reverse lllinois Low Protein (IRLP)
identified a set of features for which expression patterns are associated with grain protein concentration. These genes include those
encoding the 19kDa and 22kDa a-zeins (endosperm storage proteins), protease inhibitor, genes involved in nitrogen assimilation
within leaves, and genes that participate in the remobilization of nitrogen from leaves to seeds. DNA sequencing and RT-PCR assays
validated RNA expression differences. Our results suggest that artificial selection has altered multiple physiological pathways and the
mRNA expression of their associated genes.
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