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ABSTRACTS 
 
PROJECT OBJECTIVE:  
 

This proposal is aimed at developing an innovative assay that will facilitate the discovery of novel 
compounds against drug-resistant HIV-1 proteases. The assay, in T-cells, will be performed in a multiplex 
format, allowing us to monitor inhibition of different proteases in the same sample, thus increasing its high 
throughput capabilities.  
  
TECHNICAL ABSTRACT:  
 

The emergence of HIV resistant strains together with the terrible side effects of existing drugs and lack of 
vaccines highlights the need for novel therapeutic drugs as well as innovative methods to facilitate their 
discovery. Viral Protease (PR) is one of the main targets for antivirals, as processing of the proteome by 
PR is absolutely required for viral infection. Resistance to existing FDA approved PR inhibitors (PIs), 
however, is becoming a worldwide concern. Here, we intend to search for novel inhibitors of clinically 
prevalent HIV-1 PR variants, resistant to FDA approved drugs. In order to facilitate their discovery, we 
have developed an innovative T-cell based assay that facilitates monitoring of the proteolytic activity of 
HIV-1 PR in an appropriate host cell context. The assay is based on an inducible HIV-1 PR/Gal4 fusion 
protein, which, in the presence of PI binds to the Gal4 responsive UAS (Upstream Activation Sequence) 
element and activates the downstream reporter gene, Enhanced Green Fluorescence Protein (eGFP). 
Thus, in this assay eGFP acts as a biosensor for PR activity. The assay, validated for use in flow 
cytometry, was originally developed with wild-type HXB2 consensus PR sequence, which is sensitive to 
all the FDA approved PIs. The goals of this proposal are to: a) adapt the assay to an array of clinically 
prevalent PR variants, with mutations known to confer resistance to FDA approved PIs and b) engineer 
the assay in a multiplex format for flow cytometry to enhance high throughput capabilities. Wild-type PR in 
the assay will be replaced with L63P- resistant to Nelfinavir, Indinavir, Ritonavir and Amprenavir, L33I- 
resistant to Nelfinavir, Indinavir, Lopinavir and Amprenavir, I54V- resistant to all but Amprenavir and 
Atazanavir, and L90M- resistant to all. While all PR variants will activate eGFP, each of them will be 
expressed in a different genetic background; bar-coded with a different fluorescent protein: none, Cyano 
Fluorescent Protein (CFP), mCherry, or both. Multiplexing will enable us to monitor the inhibition of each 
of the variant independently, in the same sample, thus drastically enhancing the power of the assay for 
High Throughput Screening (HTS) and drug discovery. This approach will leverage unique multiplexed 
flow cytometry-based HTS capabilities. As such, it will provide the basis for future NIH funding, to screen 
for novel PIs and enter the NIH Molecular Libraries Production Centers Network (MLPCN) of the 
Molecular Libraries and Imaging Roadmap Initiative, which can provide chemical-compound libraries of 
high complexities.  

 
NON-TECHNICAL ABSTRACT:  
 

The emergence of HIV-resistant strains together with the terrible side effects of existing drugs highlights 
the need for novel therapeutic drugs as well as innovative methods to facilitate their discovery. FDA-
approved drugs include drugs against Protease (PR), a viral protein absolutely required for infection. 
Resistance to existing FDA approved drugs is becoming a world-wide concern. Here, we intend to search 
for novel inhibitors of clinically prevalent HIV-1 PR mutants, which are resistant to FDA approved drugs. 
In order to facilitate their discovery, we have developed a technique in mammalian cells to distinguish 
between active or inactive PR. In the assay, the cells become green when PR is inactive or inhibited. The 
assay was originally developed with PR from a wild-type virus, which is sensitive to FDA approved PIs. 
The goals of this proposal are to: a) adapt the assay to resistant PRs, and b) engineer the assay in a way 
that allows analysis of several mutant PRs in the same sample (referred to as multiplexing). This will be 
done by mixing fluorescent cells of different colors (blue, red, and blue and red), each of them also 
becoming green fluorescent when their own PR is inhibited. This process will drastically enhance the 
power of the assay for drug discovery in a very efficient and fast manner. As such, it will provide the basis 
for future NIH funding, to screen for novel PR inhibitors. 


