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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.) The objective of this proposal is to determine the sub-cellular location of an evolutionarily 
distinct form of ribosomal protein S15a in Arabidopsis thaliana. The results obtained will contribute to 
our understanding of the protein constitution of plant ribosomes and will provide students training and 
research experience in the field of biotechnology. 

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS:   Protein synthesis is an absolute requirement for plant 
growth and development. It is a complex, multi-step process that involves ribosomes; initiation, 
elongation and release factors; aminoacyl tRNAs; and mRNA. The structure and function of both 
prokaryotic and eukaryotic ribosomes have been investigated however, to date there have been limited 
analyses of the ribosomes of higher plants. The focus of this proposal is the ribosomal protein S15a, 
which is encoded by six separate genes in the Arabidopsis genome. The products of those genes fall into 
two evolutionarily distinct categories (Type I and Type II). Recent analyses have confirmed the presence 
of both Type I and Type II S15a within ribosomes of Arabidopsis cell cultures. In addition, it has been 
demonstrated that the product of the Type II gene is incorporated into mitochondria. These findings lead 
to two main questions: 1) Is the Type II S15a found in both mitochondrial and cytosolic ribosomes? and 
2) What is the functional significance of ribosome heterogeneity with respect to the Type I and II S15a 
proteins? We will identify the specific subcellular localization (with respect to cytosolic and/or 
mitochondrial ribosomes) of the Type II S15a by immunoblot analysis of cytosolic and mitochondrial 
ribosomes with antisera that recognize either Type I or Type II S15a and by immunoprecipitation of 
epitope tagged S15a proteins followed by MALDI-TOF identification of co-precipitated proteins. The 
proposed experiments will add significantly to our understanding of the protein constitution of plant 
ribosomes and lay the foundation for future experiments aimed at determining the functional significance 
of ribosome heterogeneity. 

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.   The synthesis of proteins is an absolute requirement for 
growth and development in biological organisms, yet our understanding of the core machinery (the 
ribosome) in plants remains limited. One component of every ribosome is a protein known as S15a. In the 
genetic model plant, Arabidopsis thaliana, there are distinct forms of S15a, referred to as Type I and 
Type II. I hypothesize that these distinct forms of S15a have different functions within the ribosome. In 
this proposal we aim to determine the specific cellular location of the two forms of S15a. The 
significance of this proposal is three fold: 1) all of the work proposed will be performed by student 
research assistants, giving students hands-on research experience potentially providing California with 
future scientists, 2) the results from proposed experiments will be used to lay the foundation for future 
extra mural funding requests and be included in a manuscript which will be submitted to a peer reviewed 
journal and 3) the proposed experiments will add significantly to our understanding of the composition of 
plant ribosomes. Furthermore, not only are both Type I and II S15a found in Arabidopsis, they are also 
maintained in important crop species (such as corn, rice and cotton) indicating that this study may be of 
agronomic importance, particularly in Bakersfield which is at the southern boundary of California’s rich 
agricultural central valley. Together, these data will provide a landmark for the analysis of plant 
ribosomes and has the potential to widely impact agriculture through the prospect of higher crop yield. 


