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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.)   
Engineering the green fluorescence protein (GFP) for the search of novel protease inhibitors. The assay 
relies on the ability of viral protease to recognize a cleavage site inserted within GFP, resulting in 
truncation of the protein and thereby, loss of its fluorescence.  
TECHNICAL ABSTRACT FOR EXPERT REVIEWERS:     
We propose engineering the green fluorescence protein (GFP) as a biosensor for the rapid, elegant and 
straightforward discovery of novel PR inhibitors. Huge advancement has been made in the fight against 
AIDS with the introduction of protease (PR) and reverse transcriptase inhibitors. Nevertheless, their 
terrible side effects together with the emergence of resistant strains underscore the pressing need for new 
inhibitors. Implementation of a cell-based assay aimed at discriminating between active and inactive PR 
in the natural cellular milieu can facilitate the search for such inhibitors.  
The beta-barrel structure of GFP is extremely well characterized. We will exploit the flexible protruding 
loops of GFP, especially loop number 3, to insert the recognition/cleavage sites of HIV-1 PR. This loop 
has been shown to enable short peptide insertions without disrupting the fluorescence property of GFP. 
Upon expression of active PR, we envision that GFP will be cleaved.  Because the preservation of the 
native structure of GFP is a prerequisite for its fluorescence, cleavage by PR will result in loss of 
fluorescence. We will express the resulting truncated portions of GFP as a negative fluorescent control. 
Fluorescent microscopy and flow cytometry will be used to discriminate between green fluorescent and 
non-fluorescent cells as the hallmark of inactive versus active PR.   
The development of GFP as a biosensor for the search of antivirals is very much in line with 
Biotechnology-based projects which can be easily implemented in a high-throughput manner.  
 
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 
Although several FDA approved drugs exist against the HIV-1 virus, AIDS is still a devastating disease 
around the world, including California. The appearance of resistant viruses together with the terrible side 
effects of the available drugs, emphasize the need for novel antivirals and better assays to discover them. 
Here, we propose an assay based on the engineering of the green fluorescent protein GFP, a protein that 
fluoresces when exposed to blue light. With flow cytometry, a technique for the analysis of the physical 
properties of individual cells, we can study cells expressing engineered forms of GFP.   
We will introduce recognition sites for the protease (PR) enzyme of HIV-1 at specific sites within the 
GFP molecule. PR cuts proteins at these sites, an activity essential for productive HIV-1 life cycle, 
making PR one of the main targets for antiviral therapy. If PR cuts GFP, we expect the cells to be no 
longer fluorescent. Importantly, our assay can be applied to high-throughput technologies based on flow 
cytometry, critical for implementation in a biotechnological setup. A novel cell-based assay for the 
discovery of PR inhibitors is of high value to California’s Biotechnology and Pharmaceutical industries. 
California, as a biotechnological superpower in Biomedical Sciences has always been at the front line in 
the battle against HIV-1. Our assay will definitively be an asset to the efforts of California in eradicating 
HIV-1; benefiting AIDS patients around the world, California in particular.   


