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ABSTRACTS 
These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated from the rest of the application. 
The project objective and technical abstract are used to select reviewers. Do not include proprietary information. The non-technical abstract will be 
used for public information or program promotion, only if funded. Use only single-spaced text; project objective and two abstracts combined 
are limited to one page total.  
 
PROJECT OBJECTIVE: (Provide a 1-2 sentence, non-technical description of the project’s overall objectives and key milestones.)     

This project proposes the synthesis and biological binding studies of several novel glycodendrimers 
as potential topical microbicide agents directed against HIV.   
 
TECHNICAL ABSTRACT: (State the application’s broad, long-term objectives and specific aims for expert reviewers)  

Currently, in the United States, 1.1 million people are living with HIV.  Worldwide, the numbers are 
staggering.  More than 33 million people are infected, with two thirds of the individuals living in sub-
Saharan Africa.  Even with 32 drugs/drug combinations approved by the FDA to treat HIV, currently 
only 4 million people worldwide are being treated with antiretroviral drugs.  This can be attributed 
primarily to the high costs associated with the current standard of care for HIV, HAART (highly active 
antiretroviral therapy).  This keeps the lifesaving treatment out of reach for most people living in the 
hardest hit regions of the world.  The goal of the proposed research entails the synthesis of sulfated 
glycodendrimers as novel prophylactic anti-HIV microbicides.  These molecules will function through 
binding to the HIV surface protein gp120, and blocking subsequent interactions with the host cell 
leading up to  viral entry. Gp120 is present on the surface of HIV complexed with membrane protein 
gp41 as a heterotrimer.  Early in the infection process,  gp120 binds to cell surface coreceptors via 
electrostatic interactions.  This strengthens the virus-host cell interactions, and ultimately leads to 
fusion, then viral entry. It has been reported that the viral fusion/entry process is cooperative, requiring 
multiple copies of CD4, host cell coreceptors, and clustering of the gp41/gp120 heterotrimer.  Due to 
the multivalent nature of the viral fusion/entry process, it is hypothesized that the glycodendrimers will 
be capable of binding to multiple copies of gp120 simultaneously, preventing viral entry.  The shape, 
number of carbohydrates, and size of the glycodendrimers are expected to be the significant 
contributing factors determining the anti-HIV activity.  The hypothesis will be tested through 
accomplishment of three specific aims.  The first (SA#1) describes the functionalization of large 
multivalent dendrimer cores with unique endgroups.  The second (SA#2) outlines the synthesis of 
glycodendrimers using a simplified procedure.  The third (SA#3) depicts the evaluation of gp120 
binding using a competitive ELISA assay developed in our lab.  The proposed research seeks to fill a 
void in the HIV drug arsenal by providing compounds targeting viral gp120.  Currently there are no 
approved drugs in this category.  More specifically, these molecules are being designed as potential 
prophylactic microbicide agents, a critical area of need in anti-HIV drug development.  Microbicides can 
provide a powerful, yet cost-effective, method of preventing HIV.  The development of a potent 
microbicide has the potential of preventing millions of new HIV infections, and could significantly slow 
the rate of new infections. If successful, the proposed work could lead to the emergence of a new and 
valuable class of prophylactic anti-HIV drugs. 
 
NON-TECHNICAL ABSTRACT: (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.)         

The proposed research is part of a long-term study directed towards the development and biological 
evaluation of a new class of carbohydrate-based HIV inhibitors as potential topical microbicide agents.  
These microbicides are being designed as safe, non-toxic compounds that can be used to prevent the 
sexual transmission of HIV.  This is an especially critical need in resource-limited regions of the world 
such as sub-Saharan Africa, where 67% of the world’s HIV-infected population resides, and where 
access to expensive HIV medicine is very limited.  The successful development of a potent microbicide 
agent has the potential of preventing millions of new HIV infections worldwide, and consequently, 
slowing the growth rate of HIV infection.  It is anticipated that the initial compounds developed in this 
proposal will lead to the development of additional HIV inhibitor microbicides with increased potency. 
The current studies will also allow for a valuable training experience for both undergraduate and 
Master’s level graduate students at CSU Sacramento.   




