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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 and, technical abstract will be posted on the CSUPERB website only if project is funded. Non-technical abstract will be used for 
public information or program promotion, only if funded. Use only single-spaced text; and all abstracts are limited to one page total. See 
instructions for more information.  

PROJECT OBJECTIVE: (Provide a one to two sentence, non-technical description of the project’s overall objectives and key milestones.)  

Construction of a tool that enables expression of thousands of short proteins within the nucleus of 
mammalian cells. This tool will facilitate the screen for inhibitors of the HIV-1 protein integrase, as a 
new way to fight viral infection.     

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
We propose the engineering of a random peptide library for expression in the nucleus of mammalian 
cells. The library will be constructed in such a way that the peptide’s sequence will be fused to a nuclear 
localization signal (NLS), a FLAG tag, and a histidine tag. The NLS will facilitate transport of the 
peptides to the nuclear compartment, while the FLAG tag will allow detection through antibody staining. 
Finally, the histidine tag will allow purification of possible binding partners through nickel columns. The 
random sequence will be obtained by synthesizing a collection of random single-stranded DNA 
sequences with common upstream and downstream short sequences for primer annealing. Through 
polymerization, a double-stranded DNA sequence will be obtained and introduced into a retroviral vector. 
Viral particles can then be produced for the transfer of the peptides sequence in target cells and their 
expression in a stable manner.  
The development of a random peptide library expressed in the nucleus of mammalian cells is an 
invaluable tool for biological screens crucial for drug discovery in biotechnology. Such a library will be 
used in the future for a screen aimed at finding peptides that inhibit the integration of the HIV-1 genome 
into the genome of the host cell, a process accomplished by the viral enzyme integrase. Importantly, 
peptide libraries, retroviral technology and flow cytometry are very much in line with biotechnology-
based projects, particularly peptidomimetics, which can be easily implemented for high-throughput setup. 

EXECUTIVE SUMMARY: (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 for California.)         
Tools that enable biological screens are invaluable for drug discovery. Although several FDA approved 
drugs against HIV-1 exist, 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 the construction of a tool 
that enables production of a vast collection of short proteins in the nucleus of mammalian cells. One of 
the hallmarks of HIV-1 infection is the insertion of its genome within the genome of the infected cell. By 
expressing such collection of short proteins of unknown sequence, referred to as a library of random 
peptides, one can hope to find some that will interfere with the viral genome integration process, which 
occurs in the nucleus. This tool will thus facilitate the screen for novel drugs against HIV-1, becoming 
part of the efforts of California in eradicating HIV-1; benefiting AIDS patients around the world and 
California in particular.  
Importantly, peptide libraries can be applied for high-throughput screenings, becoming valuable to 
California’s biotechnology and pharmaceutical industries, especially considering that California is a 
superpower in biomedical sciences, always at the front line in the battle against HIV-1.  
 
 


