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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.)   
The proposed research will develop candidate loci and establish initial molecular population genetics data 
for a long-term, collaborative study of the adaptive process of cold tolerance evolution in crop plants.   

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
A number of genes, including members of the COR and LEA pathways, the CBF family of transcriptional 
activators, and genes encoding various antifreeze proteins and dehydrins, are induced in response to cold 
stress in Arabidopsis and other plant species and confer cryostability to plant membranes in response to 
low temperatures.  While major research efforts focus on the functional aspects of cold-acclimation, little 
is known about the evolution of this adaptive process that has significant implications for agriculture.  
The patterns of polymorphism within cold-tolerance loci may permit us to make predictions about the 
processes that have governed evolution of plants in cold environments and provide potential for new 
strategies to improve the freezing tolerance of crop plants.  Comparative genomics (sequence 
comparisons of homologous genes in related species) offers a means to detect nucleotide changes that 
have led to alterations in gene function and/or regulation through time and can provide insight into the 
relationship between change at the molecular level and adaptive evolution.  The proposed research is a 
pilot study to identify, amplify, and sequence candidate cold tolerance loci in pairs of agricultural plant 
species and their cold-adapted congeners.  Statistical tests to examine evolutionary dynamics within and 
between loci will generate baseline molecular population genetics data for a longer term, collaborative 
study of the adaptive process of cold tolerance evolution in crop plants.  Funds requested in this proposal 
will allow the PI to establish an ongoing research program that will engage CSUCI biology students in 
active research and generate initial data necessary for obtaining extramural support. 
EXECUTIVE SUMMARY  [NON-CONFIDENTIAL, NON-TECHNICAL ABSTRACT FOR PUBLIC INFORMATION OR 
PROGRAM PROMOTION]:   
Cold acclimation is the process in which plants exposed to low, non-freezing temperatures develop 
tolerance to subsequent freezing temperatures.  The ability of plants to withstand freezing is a major 
factor regulating plant distribution and has critical implications for agriculture.  Classical plant breeding 
has had limited success imparting cold tolerance to crop plants and why some plant species tolerate cold 
better than others remains poorly understood.  The isolation of the genes responsible for cold acclimation, 
and the description of the regulatory pathways that control them, has been the focus of much recent 
biotechnology research, however, little is known about the processes that have governed the evolution of 
this important adaptive phenomenon.  A better understanding of the molecular evolution of cold 
acclimation in plants will aid in the development of crop plant varieties engineered to tolerate freezing 
and may offer insights into the fate of natural plant populations in the face of global climate change.  The 
proposed research will generate pilot molecular population genetics data for a long-term, collaborative 
study of the adaptive process of cold tolerance evolution in crop plants.  This work will permit the 
establishment of an ongoing, externally funded research program in the laboratory of a new CSUCI 
faculty member and will provide undergraduate students with opportunities for meaningful participation 
in projects in bioinformatics, comparative genomics, molecular population genetics and plant 
biotechnology. 


