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Table 1  List of several detection methods of Bacillus anthracis

Methods Targets LOD* TCh Reference
Fluorescence detection targeting DPA spore 10" spores/mL nd +20 sec 7]
Laser analysis based on short peptide ligands spore 34 spores/ reaction 35 min [12]
Electrochemical analysis based on the lysis of specific phage-infected bacteriaVegetative Cell 10" cells/mL 8 h [13]
Multiplex ¢ PCR gene less than 10 copies/reactionnd [21]
LAMP gene 1000 copies/reaction several h + 90 min [22]
Multiplex PCR-suspension Array gene 1.6 ng/ reaction 1h+0.5h [43]
PNA probe gene 10 zmol/ reaction nd 27]
Immunoassay based on antibody and Europium nanoparticles PA 0.01 ng/mL nd [30]
Electrochemical analysis based on short peptide ligands PA 0.03 ng/mL nd [32]
Mass Spectrometry based on the enzyme activity of LF LF 0.05 ng/mL 4 h [35]
Mass Spectrometry based on the enzyme activity of LF LF 0.005 ng/mL 20h [36]

a. LOD, limit of detection.

b. TC, time consuming, described in two forms: A + B, or T. A means the time costed by sample processing; B means the time costed by detection alone;

T means the time costed by both. The abbreviation “nd” means “no description”.
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Present status and prospects for the Detection of Bacillus
anthracis —A review

Ju Liu, JunJie Xu , Wei Chen’

State Key Laboratory of Pathogen and Bio—security, Institute of Microbiology and Epidemiology, Beijing 100071, China

Abstract: Anthrax, as a fulminating infectious disease, threatens human’s health seriously. Bacillus anthracis, the agent
of anthrax, was classified into the second kinds of pathogenic microorganisms (one kind of the highly pathogenic
microorganism) in the List of Human Pathogenic Microorganisms issued by the Chinese government. The spores formed by
B. anthracis are potential material for biological warfare agent and biological terror. Therefore, it is very important and
pressing to develop sensitive, efficient detection methods for the bacteria. For detection methods of B. anihracis, there are
four types of targets:spores, vegetative cells, genes and anthrax toxin proteins. Among them, detection methods targeting
spores and vegetative cells are developed. However, owing to disadvantages in specificity and clinical practicality, these
methods are far from satisfaction. Detection methods targeting genes of B. anthracis are satisfactory in specificity and
sensitivity, while it is short in clinical diagnosis. At the same time, the development of detection methods targeting
anthrax toxin makes it possible to acquire information about main causative agent directly, which brings about great help in
clinical diagnosis as well as epidemiology research. Herein, we summarized briefly detection methods of B. anthracis
developed currently, investigated their application ranges and detection capacity, and discussed the development trend of
related research, expecting favoring the profession developing detection methods of B. anthracis.
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