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ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated 
from the application. 

PROJECT OBJECTIVE:  (Provide a one to two sentence, non-technical description of the project’s overall objectives and key 
milestones.)  I will study DNA sequence variation for natural populations of a leaf beetle living in harsh, extreme 
environments in the mountains of Western North America.  I will use some genes to study patterns of migration 
and evolution among isolated populations and other genes to identify mechanisms of temperature adaptation.  

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
This research applies molecular genetic techniques to an integrative study of temperature adaptation in the 
Californian montane leaf beetle Chrysomela aeneicollis.  Populations of this beetle in the Eastern Sierra 
Nevada show evidence of local adaptation at the enzyme locus phosphoglucose isomerase (PGI).  PGI 
allele 1 is associated with cooler habitats and increased in frequency in natural populations during a cool 
period.  PGI allele 4 predominates in warm habitats.  Our experimental data shows that PGI genotypes 
differ in tolerance to warm or cold temperatures.  In addition, striking differences in expression of 
inducible heat shock proteins (HSP70) exist among PGI genotypes, and these differences are consistent 
with the natural distribution of PGI alleles in the Sierra Nevada.  Mitochondrial sequence variation 
suggests that California C. aeneicollis populations form a monophyletic group and that high levels of 
sequence divergence occur among our three main study drainages, which are separated by only 40 km.  In 
the present study, I propose to quantify genetic variation among C. aeneicollis populations in Western 
North America and reconstruct the evolutionary history of its colonization into California.  I also propose 
to characterize the structure of HSP70 coding loci in C. aeneicollis, which will ultimately lead to 
development of new methods of quantifying the physiological response of this species to extreme 
temperatures. 

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
In nature, organisms often face stressful temperatures.  In many habitats, organisms even die from 
exposure to temperature extremes.  Recent studies have documented that global climate change is altering 
the natural distribution of insect species, causing some species to go extinct in some habitats and allowing 
others to invade new regions.  On the other hand, insects may adapt to changes in climate.  Other studies 
have revealed that genetic changes allow insects to persist in native habitats after environmental change, 
yet few studies have been able to identify specific genes involved in this process.  Even fewer studies have 
traced the process of adaptation from the gene through its effects on performance to effects on survival and 
reproduction, and finally to evolutionary change.  This proposed research will contribute to our 
understanding of the relationship between genes and evolutionary change in populations of a native 
California insect.  The leaf beetle Chrysomela aeneicollis inhabits high elevations in the eastern Sierra 
Nevada, which is at the southern end of this species' range.  Populations show unusual differences in 
frequency of different forms of the temperature sensitive enzyme, phosphoglucose isomerase (PGI), which 
is coded by a single gene.  These differences relate to local habitat temperature.  We propose to compare 
PGI frequency differences to those at other genes to test the hypothesis that populations are locally adapted 
to their environment.  We will also study variation at other genes that code for proteins that are induced in 
response to extreme temperatures: heat shock proteins.  These studies will help us understand the role of 
PGI and other genes in allowing insects to adapt to rapidly changing climatic conditions. 


