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Dr. Douglas Futuyma's research interests in evolution focus primarily on speciation and the evolution of ecological 
interactions among species. He has been a Guggenheim and a Fulbright Fellow, the President of the Society for the 
Study of Evolution, the American Society of Naturalists, and the American Institute of Biological Sciences, the 
editor of Evolution, and is a member of the National Academy of Sciences. He is editor of the Annual Review of 
Ecology, Evolution, and Systematics, and is the author of the successful textbooks Evolutionary Biology and 
Evolution. 
 
Most of his work has centered on the population biology of herbivorous insects and the evolution of their affiliation 
with host plants. Research on several species centered on genetic differences conferring adaptation to different host 
plants, and cast light on the evolution of host specificity. Recent work has focussed on whether or not constraints 
on genetic variation are likely to have influenced the phylogenetic history of host associations in a group of leaf 
beetles, and on the pattern of speciation in this group. Futuyma's students have worked on diverse evolutionary and 
ecological studies of insect-plant interactions and of speciation in insects. 
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Because the ultimate source of genetic variation is mutation, the evolution of mutation rates is a subject of basic 
interest in genetics. Considerable health implications exist as well: Recent findings have linked high somatic 
mutation rates with certain cancers, and high mutation rates have also been linked to pathogenicity in E. coli and 
Salmonella. Defective methyl-directed mismatch repair (hereafter, MMR) is implicated as the underlying 
mechanistic basis for high mutation rates in both of these cases. However, the basis for the evolutionary success of 
MMR-defective alleles remains to be examined rigorously. Dr. Sniegowski is currently studying experimental 
populations of the bacterium Escherichia coli in which strikingly elevated general mutation rates have evolved. 
Genetic complementation analyses have shown that these high mutation rates are caused by defects in the MMR 
pathway. Dr. Sniegowski using classical and molecular genetic approaches to manipulate and characterize the 
specific MMR defects responsible for the evolution of mutation rates, and he is pursuing experimental and 
theoretical population genetic studies to examine the causes of mutation rate evolution. 
 
The genomes of virtually all organisms well studied at the molecular level harbor transposable elements (TEs), 
which are genetic entities capable of replicating faster than host DNA and inserting replicas into new genomic 
locations. TEs have been the subject of considerable speculation and interest; opinion is broadly divided over 
whether they are of functional or adaptive value or are best regarded as parasitic (selfish) entities. Surveys of TEs 
in natural Drosophila melanogaster populations have supported the selfish DNA view: TEs are rare at occupied 
genomic sites, as would be expected on a balance between selective elimination and replicative transposition. Very 
little is known, however, about the population biology of TEs in other taxa. Dr. Sniegowski has recently initiated a 
project to study the population genetics of Ty elements in the wild yeast Saccharomyces paradoxus, a close 
congener to the domesticated brewer's yeast S. cerevisiae. The early stages of this project are providing novel 
information on the structure of wild yeast populations, and this information will be used as a baseline for future 
studies of the significance of Ty elements. 
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