
MALDI-TOF-MS and MS-ASTRA assay development for the generation of Biotyper 
reference spectra and antibiotic sensitivity determination for CDC Category B bacterial 
isolates. 

Tara A. Kenny, Lisa H. Cazares, Douglas J. Lane, and Rekha G. Panchal 

Division of Molecular and Translational Sciences, United States Army Medical Research 
Institute of Infectious Disease (USAMRIID), 1425 Porter St. Frederick, MD 21702 

 

The emergence of multidrug resistant (MDR) microorganisms is a serious health threat with the 

potential to cause epidemic infections untreatable with existing antimicrobial therapies. This 

threat is especially pronounced for Class A and B bacterial pathogens which can easily be 

disseminated or transmitted from person to person. The rapid and accurate determination of the 

susceptibility of these bio-threat agents to different antibiotics is therefore extremely important, 

for clinically effective treatment and timely countermeasures in case of a bioterrorism attack.  

MALDI Biotyper has made the identification of microorganisms fast, cost effective and reliable. 

To aid in this reliability, we are generating database entries for all clinical isolates of CDC 

category B agents at USAMRIID.  Currently, we are focusing on the Gram-negative facultative 

intracellular pathogens Burkholderia pseudomallei and Burkholderia mallei.  These bacterial 

strains are inherently resistant to many antibiotics and cause opportunistic infections in 

immunocompromised and diabetic patients; two populations that are growing worldwide.  

Therefore, in conjunction with our database effort for bacterial identification we are testing the 

applicability of Mass Spectrometric-Antibiotic Susceptibility Rapid Assay (MS-ASTRA) for 

antibiotic sensitivity testing.  

 MS-ASTRA is a novel, rapid, technique which requires no labelling, has the potential to detect 

resistance to virtually any drug, irrespective of the underlying mechanism or the identity of the 

bacterium. The overall goal is to develop assay conditions which simultaneously identify a 

bacterial species and screen for sensitivity to antimicrobial drugs.  Isolates are grown in BHI 

media to an OD of 0.08, and the culture is divided in two tubes. One culture tube contains the 

antibiotic of interest and one does not. Through the use of MALDI Biotyper (Bruker Daltonics), 

a prototype automated software tool, and an internal standard, antimicrobial sensitivity can be 

determined based on relative growth levels. In addition, the culture grown without antibiotic can 



be used to generate a new entry for our in-house spectral database of Class B pathogens.  The 

challenges associated with performing these assays in bio-containment are minimal and the 

BioTyper procedure provides complete inactivation of all bacterial isolates tested to date.  

Through identification of the infectious agent as well as antibiotic sensitivity evaluation, this 

method has the promise to provide a rapid diagnostic which will also predict effective antibiotic 

therapy for these important human pathogens. 


