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ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated 
from the application. Use only  single-spaced, 12 point Times New Roman font. 

PROJECT OBJECTIVE:  (Provide a one to two sentence, non-technical description of the project’s overall objectives and key 
milestones.)  Complementary expertise of three CSU investigators will combine to generate preliminary 
data and establish infrastructure needed for structure/mechanism studies on M. tuberculosis EmbCAB 
proteins, integral membrane proteins essential in cell wall biosynthesis and primary targets of ethambutol, 
a first-line antitubercular becoming increasingly ineffective in multi-drug resistant TB isolates. 

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: Mycobacterium tuberculosis, the etiologic agent of 
tuberculosis, infects about one-third of the world’s population, and there were ~10 million new cases of 
TB in 2005. Of particular concern are emerging multi-drug resistant TB strains (MDRTB), which are 
costly to treat and require considerably toxic second line drugs for treatment. Rational structure- and 
mechanism-based approaches to drug design are possible only when exact biochemical details of drug-
drug target interactions are elucidated. Integral membrane proteins comprise a large portion of proteins 
produced by living organisms and, as targets of a large number of pharmacologically and toxicologically 
active substances, they represent the new frontier in the drug discovery arena of biotechnology. Unfortu-
nately, high-resolution structural analysis is lacking. This project will provide preliminary data and estab-
lish infrastructure needed to garner substantial external support for studies on the Mtb EmbCAB proteins. 
These integral membrane proteins serve as arabinosyltransferases essential in cell wall biosynthesis, and 
they are the primary targets of ethambutol, a first-line antitubercular that is becoming increasingly inef-
fective in MDRTB isolates. Because exact biochemical (structural) details of the drug-drug target interac-
tions remain to be elucidated, we propose to clone, express, characterize and crystallize the EmbCAB 
proteins and/or their N- and C-terminal fragments for crystallographic analysis and subsequent rational 
structure- and mechanism-based drug design. Because most major pharmaceutical companies have not 
seen an adequate return on investment, preparation of potentially new, more effective first-line antituber-
cular therapeutics is of considerable commercial interest to the biotechnology sector. 

EXECUTIVE SUMMARY  [NON-CONFIDENTIAL, 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.  Do not include proprietary or confidential infor-
mation.  This may be distributed before the funding decision has been finalized. 
In 1993, the World Health Organization declared tuberculosis (TB) as a “global emergency”, the first dis-
ease so designated. Mycobacterium tuberculosis, the etiologic agent of tuberculosis, infects about one-
third of the world’s population, and there were ~10 million new cases of TB in 2005. Multi-drug resistant 
strains (MDRTB) are costly to treat, and second line drugs needed in the treatment of MDRTB are often 
considerably toxic. Most major pharmaceutical companies have not seen an adequate return on invest-
ment in development of new TB therapeutics. This collaborative effort of three faculty from the Cal State 
Fullerton, Fresno and San Diego campuses aims to elucidate the molecular structure and biochemical 
functional details of the Mycobacterium tuberculosis EmbCAB proteins, enzymes involved in the biosyn-
thesis of key structural and immunological polymers of the mycobacterial cell wall. Results from this 
work will provide insights necessary for the design of new, cheaper, more effective first-line antitubercu-
lar drugs to combat MDRTB. 


