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The global burden of tuberculosis (TB) remains enormous. An estimated 3 

million people worldwide die of tuberculosis each year and another 1.7 billion are 
infected with Mycobacterium tuberculosis (Mtb). An increase in the incidence of 
multi-drug-resistant TB (MDR TB) and the recent emergence of extensively drug-
resistant TB (XDR TB), especially in developing countries, underscores the 
current need for new drugs to treat these infections. The Tuberculosis 
Antimicrobial Acquisition and Coordinating Facility (TAACF) was established in 
1994 by the National Institute of Allergy and Infectious Diseases to facilitate the 
discovery of new antitubercular drugs. The program, managed by Southern 
Research Institute, assists commercial, academic and government laboratories 
worldwide in identifying new chemical classes of compounds for evaluation in in 
vitro and in vivo models. Through the direction and funds of NIAID, Southern 
Research Institute added high-throughput screening (HTS) services to the 
program in the fall of 2001 (NIH-NIAID Antimicrobial Drug Screening Contract; 
N01-A1-15449). The HTS component allows for screening of large compound
libraries against specific validated targets and expanding the primary in vitro
screening efforts to a high throughput format. The efforts through this program 
have resulted in the identification of several promising compounds that have 
entered advanced evaluations in animal models. The promises and challenges of 
the HTS component of this NIH program will be presented.
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Mycobacterium tuberculosis (Mtb) is a notorious pathogen whose 
increasing resistance to antibiotics and heightened lethality in combination with 
AIDS makes it a major health concern worldwide. The World Health Organization 
estimates that one-third of the world’s population is infected with Mtb; eight million 
people worldwide develop tuberculosis annually while nearly two million die.  Mtb
causes more deaths than any other infectious agent in the world.
Immunocompromised individuals, particularly those infected with human 
immunodeficiency virus (HIV), are at great risk for infection with Mtb.  WHO 
estimates that 11.4 million people worldwide are infected with both Mtb and HIV. 
Although infections with drug sensitive strains can be effectively cured with a 6 to 
9 month regimen of multiple antibiotics, the inability to deliver and complete 
appropriate courses of therapy on a global level has led to the selection of 
resistant strains over the past 50 years.  Especially alarming is the upsurge in 
cases of multidrug-resistant tuberculosis. The selection and spread of multiple 
drug resistant M. tuberculosis continued for decades leading to selection and 
spread of two operationally distinct forms, multiple drug resistant (MDR-TB 
resistant to isoniazid and rifampicin) and extensively drug resistant (XDR-TB 
resistant to isoniazid, rifampicin, a fluoroquinolone and at least one of the 
injectable second-line agents).  The estimate for global MDR-TB and XDR-TB 
cases for 2005 were 424,000 and 27,000 respectively, and the situation is worse 
in areas with high incidences of HIV infection.  XDR-TB has been found in 41 
countries.  The recent outbreak of XDR-TB in a rural area in KwaZulu Natal, 
South Africa brought XDR-TB to the attention of global health organizations. 
During this outbreak 52 of the 53 patients with XDR tuberculosis died with a 
median survival from the time of specimen collection to death of 16 days (range 
2–210 days).  New XDR-TB strains continue to arise and the global situation is 
very dire for the future.

The Tuberculosis Antimicrobial Acquisition and Coordinating Facility 
(TAACF) was established in 1994 by the National Institute of Allergy and 
Infectious Diseases to facilitate the discovery of new antitubercular drugs
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(www.taacf.org). The program, managed by Southern Research Institute, assists commercial, 
academic and government laboratories worldwide (fig.1) in identifying new chemical classes of 
compounds (fig. 2) for evaluation in in vitro and in vivo models. These screening activities have 
resulted in several promising agents that have reached advanced stages of testing. Compounds are 
initially evaluated to determine their maximum tolerated dose (MTD) in mice and their oral 
bioavailability. Antituberculosis activity is determined in vivo first in an interferon gamma knockout 
(GKO) mouse model followed by murine aerosolized Mtb mouse model (standard model). 

In 2001, the program was augmented by the inclusion of a high throughput screening contract 
“Microbiological Drug Screening.” The statement of work for this contract includes 1) implementing 
biochemical, target-specific drug screening assays and 2) implementing Mtb drug screening in HTS 
format. In the early years of this contract a number of biological targets were validated as automated 
assays and offered to the public through the TAACF. In 2007 when the H37Rv HTS assay came on 
line >200,000 compounds were screened. Several chemical scaffolds were identified from this 
screening effort that were different from known anti-TB drugs.


