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Molecular evolution of a crop has relied predominantly on sequence information in order to 
model the evolutionary history of genes that determine plant speciation and domestication as 
well. Phylogenetic trees are based on alignment of DNA or protein sequences, from which 
evolutionary distances between genes can be inferred. However, while a phylogenetic tree 
models the history of gene duplication events, it does not, by itself, reflect the evolution of gene 
function. As more is learned about the regulatory and structural complexity that dictates 
gene/protein function, it is becoming increasingly clear that additional non-sequence information 
is important to consider for a more complete understanding of the evolution of function in gene 
families. A gene’s transcriptional profile may contain critical characteristics of function, including 
when and where a gene is expressed, and the conditions under which gene expression is 
manifested. These regulatory properties may be crucial in explaining the key functional 
differences between related genes whose functions cannot be distinguished from sequence 
alone, and thus more adequately reflect the functional diversity achieved within gene families. 
Due to the complexity and diversity of factors influencing gene regulation, sequence-based 
prediction of a gene’s regulation remains a premature goal. Microarray technology allows for a 
direct, quantitative measurement of transcriptional response to a given environmental or genetic 
factor, and is currently the most useful experimental source of large-scale gene expression 
data. The integration of genomic and transcriptomic data is providing an increasingly detailed 
picture of molecular evolution by incorporating regulatory behavior into models of the evolution 
of gene expression and function. Here we report our first step toward understand changes of 
gene expression to model gene evolutionary function using our cassava domestication model 
that relies on changes in growth habit, storage root formation and flowering set traits in the 
cassava ancestor. 


