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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.)  
The overall objective of this project is to develop inhibitors of the aminoglycoside 6'-N-acetyltransferase 
type Ib, the most prevalent enzyme conferring resistance to amikacin and other aminoglycosides among 
gram negatives. 
TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 

Resistance to aminoglycoside antibiotics is a major clinical and public health problem. The most 
common mechanism of resistance to aminoglycosides is enzymatic modification of the antibiotic 
molecule. As a way to extend the effectiveness of aminoglycosides we apply antisense strategies to 
inhibit expression of the resistance enzymes. Our model system is the aminoglycoside 6’-N-
acetyltransferase type Ib [AAC(6’)-Ib], which is ubiquitous in gram-negative pathogens and mediates 
acetylation of the antibiotic molecule using acetyl CoA as donor substrate.  A hurdle to overcome for 
successful development of antisense strategies is that the aac(6')-Ib gene is often found in high copy 
number plasmids, which makes it very difficult to reach levels of inhibition of gene expression that are 
high enough for phenotypic conversion to susceptibility.  To solve this problem we have initiated a 
new project to find inhibitor(s) that interfere with the residual enzymatic activity.  We will identify 
peptides or small molecule inhibitors of the AAC(6’)-Ib enzyme using two different strategies: 
1. Identification of peptide inhibitors of AAC(6’)-Ib using phage display. This technique has been very 
useful to detect inhibitory peptides in different systems.  We will use two well characterized phage 
display systems: filamentous and T7Select phage display peptide libraries.  In addition, the peptide 
libraries to test will include different sizes as well as constrained and non-constrained peptides. 
2. Identification of AAC(6’)-Ib inhibitor peptides or small molecules using synthetic combinatorial 
libraries. We will apply the positional scanning strategy using synthetic D-amino acids peptide 
combinatorial libraries and small molecules combinatorial libraries. 
At the end of the period covered by this proposal we expect to have individualized a group of peptides 
and/or small molecules that inhibit AAC(6’)-Ib in vitro.  In vivo assays using these compounds will 
immediately follow, but these experiments are beyond the scope of this proposal. 

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.  This should NOT be a duplicate of the Technical Abstract 
above.  

Several studies put the cost of antibiotic resistance at $4 – 5 billion/year.  Developing and testing a 
new antibiotic can take about ten years and cost between $800 million and $2 billion.  Furthermore, 
bacteria can rapidly develop resistance rendering it all but useless after a relative short period of time.  
Therefore, it is very important to develop strategies to extend the useful life of existing antibiotics.   

A common strategy used by bacteria to resist the therapeutic action of antibiotics is to inactivate it by 
enzymatic modification of the antibiotic molecule.  We have been working on antisense strategies to 
prevent the synthesis of an enzyme that confers resistance to a variety of aminoglycoside antibiotics. We 
have been successful in designing oligonucleotides that reduce synthesis of the resistance enzyme. 
However, we have observed that a residual amount of enzyme that can be enough to help bacteria survive 
the treatment is always synthesized.  In this project we propose to search for compounds that inhibit the 
action of the resistance enzyme.  These kinds of compounds could act synergistically with antisense 
oligonucleotides to completely eliminate the ability of the bacterial cells to modify the antibiotic, 
rendering them susceptible.  We will use different strategies to screen a large number of compounds of 
different chemical nature to isolate those with the most potent inhibitory effect. 

Since drug resistance is a major obstacle in the conquest of bacterial infections, this proposal targets a 
critical issue in the treatment of bacterial infectious diseases: the need to develop strategies aimed at 
preserving the effectiveness of currently available antibiotics. 
 


