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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.)  Our goal is to study the molecular events that induce suicidal cell death of macrophages, 
thereby contributing to the progression of atherosclerosis.  We will focus on the role of BTG1, a gene 
which is abundantly expressed in dying macrophages at the site of atherosclerotic lesions, and has been 
linked to the process.   
TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 

The atherosclerotic process is initiated when macrophages ingest lipid-containing particles and 
lodge themselves in the vessel wall forming a plaque.  These macrophage foam cells undergo apoptosis 
causing the aortic occlusion to enlarge, eventually leading to a thrombotic event.   A recent report 
demonstrates that mRNA for the anti-proliferative gene BTG1 is colocalized with apoptotic 
macrophages in aortic lesions of hyperlipidemic rabbits.  In this study we propose to directly 
investigate the molecular mechanisms by which BTG1 may promote lipid-loading of macrophages.   
Using molecular biology techniques, we will construct a vector containing the BTG1 gene and over-
express it in THP-1 macrophages.  We will determine the effect of BTG1 over-expression on the 
expression and function of various genes that modulate macrophage function.  These include the 
scavenger receptors SRA-I and CD36, lipoprotein lipase, apolipoprotein E and the cholesterol 
transporter ABCA1.  We will compare receptor-mediated uptake of oxidized lipoproteins as well as the 
total cholesterol mass in THP-1 cells with and without BTG1 over-expression.   In another set of 
experiments, we will determine if cholesterol loading of macrophages leads to the over-expression of 
BTG1 in THP-1 cells.  Using northern blot analysis and the DNA-fragmentation assay for apoptosis, 
we will correlate BTG1 expression with apoptosis.  The proposed experiments will enhance our 
understanding of the relationship between BTG1 and macrophage function and facilitate the 
development of novel gene therapy approaches for the prevention and management of atherosclerosis.   
EXECUTIVE SUMMARY  [NON-CONFIDENTIAL, NON-TECHNICAL ABSTRACT FOR PUBLIC INFORMATION OR 
PROGRAM PROMOTION]:  State the application’s broad, long-term objectives and specific aims, making reference to the 
potential public benefits of the project relevant to California.  Do not include proprietary or confidential information.  This may 
be distributed before the funding decision has been finalized. 
Atherosclerosis is a disease where fatty substances and cholesterol deposit in the inner lining of an artery, 
forming a plaque. This is facilitated by the accumulation and death of fat-loaded macrophage cells, which 
increases plaque size and advances the disease.  Macrophage death within the plaque occurs via a suicidal 
process known as apoptosis, which involves precise changes in the expression of key genes.  Recent 
studies in rabbits have demonstrated that lesions containing apoptotic macrophage cells are rich in a 
specific protein called BTG1, the product of the BTG1 gene that belongs to a family of anti-proliferative 
genes.  We hypothesize that BTG1 over expression may alter the properties of macrophages such that 
they exhibit increased expression of those genes that promote the uptake of cholesterol and fat.  We will 
test our hypothesis by introducing BTG1 in the human monocyte-macrophage cell line, THP-1, and study 
it’s effect on genes known to promote fat accumulation and subsequent atherosclerosis     We will also 
evaluate whether BTG1 over-expression might be a consequence of fat-loading in macrophages, thereby 
committing them to apoptosis.  This project will provide valuable insight into the mechanism of 
macrophage apoptosis, and over the long term, contribute towards the development of strategies to retard 
plaque progression, and improve the quality of life for individuals suffering from atherosclerosis.   


