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A sensitive florescence i sifu hybridization (FISH) for the discrimination of Bacillus anthracis from closely related
B.cereus and B.thuringiensis and the specific detection in air samples
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A rapid and reliable detection of B. anthracis is enormously important with the growing bioterrorism threats worldwide.
However, it is rather difficult to discriminate B. anthracis from closely related species B. cereus and B. thuringiensis as they
exhibit a great similarity in both phenotypic and genetics. The aim of the study was to develop and evaluate a florescence i sifu
hybridization (FISH) in which two kinds of novel probes differently targeted and labeled were used for the specific detection of B.
anthracis . The probes were designed based on the differences in 16S and 23S rRNA genes of B. cereus group. The first probe
(BACT 1004) targets B. anthracis, B. cereus and B. thuringiensis, while the second probe (BCT 1549) targets B. cereus and B.
thuringiensis but not B. anthracis . The specificity of the probes was tested with several strains of positive controls and negative
controls. B. anthracis cells were added into a liquid suspension of airbome particles at different cell densities to quantify cell
recovery. All strains of B. anthracis , B. cereus and B. thuringiensis were hybridized successfully with the probe BACT 1004 and
only B. cereus and B. thuringiensis were detected with the probe BCT 1549. A close correlation was observed between the added
cell numbers and the detected cell numbers of B. anthracis in air samples by FISH with a cell recovery of ca.93%. The results
confirm the applicability of the double color FISH technique in specific detection of B. anthracis over closely related species of
Bacillus.
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