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ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated 
from the application and will be posted on the CSUPERB web site if funded. Use only  single-spaced, 12 point 
Times New Roman font. See instructions.  

PROJECT OBJECTIVE: (Provide a one to two sentence, non-technical description of the project’s overall objectives and key 
milestones.) We will conduct GeneChip experiments with Arabidopsis ecotypes from extremely different 
environments, to identify novel genes and pathways in plant cold stress response. We will then perform 
RT-PCR analysis to confirm the expression from GeneChip data and select the ones for functional 
mutagenesis analysis which will be proposed in a multi-year USDA grant proposal. 
TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
Cold stress is one of the most adverse stresses which negatively affects growth and yield of many crop 
species. Our ability to improve crop tolerance to cold stress is currently limited by our lack of a complete 
understanding of the cold stress mechanisms inside the plant cell. Although the c-repeat-binding factor 
(CBF) transcriptional regulatory pathway has been shown to be one of the most important and conserved 
components for plants to defend themselves against cold stress, a number of molecular genetic studies, as 
well as functional genomic studies in crops clearly showed that additional cold signaling pathways are 
required for crop plants to be able to sustain sudden cold and freezing stress. A large number of 
Arabidopsis ecotypes exist from all over the world, which differ significantly in their cold and freezing 
tolerance. These are valuable resources for studying naturally existing variations at molecular levels to 
identify genes that underlie the differences in such complex traits among different ecotypes. In this 
project, we propose to transcriptionally profile the Arabidopsis ecotypes which live in extremely different 
environments (Finland and Russia –very cold compared to Morocco and Cape Verde-very hot), to 
identify novel genes and pathways which play essential roles in plant cold stress response. Once the 
candidate genes are identified, we will perform RT-PCR analysis to confirm the expression data from the 
GeneChip experiments. The GeneChip data as well as RT-PCR results will be used as preliminary results 
and guidance in selecting genes for further functional mutagenesis studies, which will be included in the 
USDA proposal to be submitted in Jan. 2008. 
EXECUTIVE SUMMARY  [NON-TECHNICAL ABSTRACT FOR PUBLIC INFORMATION OR PROGRAM PROMOTION]: 
State in layman's terms the application’s broad, long-term objectives and specific aims, making reference to the potential 
public benefits of the project relevant to California.                                                                                             
Cold stress is one of the most adverse stresses which negatively affects growth and yield of many crop 
species. Although a large number of plants can deal with sudden chilling and freezing stress through a 
process called cold acclimation, many tropical plants such as rice, maize and tomato do not have the 
ability to acclimate to cold temperatures and are thus subject to freezing and chilling damage, which 
results in huge amount of dollar loss each year. The identification of novel genes and proteins which play 
important roles in protecting plants from sudden chilling and cold damage have significant 
biotechnological applications in food as well as medical industries. As compared to traditional molecular 
genetic approaches, this proposal aims to identify genes and proteins by combining powerful, high-
throughput functional genomic approach with the natural variation approach using different Arabidopsis 
ecotypes, which grow in either extremely hot, or extremely cold environments. The adaptation 
mechanisms developed by these plants should provide new insights into plant cold stress signaling 
pathways. The knowledge gained from this study will be used improve crop plants by expanding their 
cold and freezing tolerance. 


