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ABSTRACT

The objective of this study was to develop and optimize the combined
methods of air sampling and real time polymerase chain reaction (real-time PCR) for
quantifying detection of aerosol Legionella spp. Primers and TagMan hydrolysis
probe based on the 5S rRNA gene with Legionella spp-genus-specific, were used to
amplify an 84 bp-specific product. An impinger air sampler plus rotary vane air-
sampling pump were used to collect different concentrations of aerosol Legionella
(10" to 10* organisms) generated by nebulizer, simultaneously, for 20min. All steps
were performed in a biological safety cabinet class Il (BSCII) with an interior volume
of 452.4 liters. The amplified products were quantified by comparing with external
standard curves of real-time PCR, and as little as 10 fg of Legionella DNA per
reaction could be detected. From the preliminary study, it was found that the
developed method could detect aerosol Legionella spp. at 0.003 to 0.37 organisms /I
of air. This developed method was validated, by collecting 30 air samples at 1 ft
above the surface basin water from a cooling towers shown Legionella-positive in the
water. The air-sampling pump pumped the air at a flow rate of 25I/ min for 30 min,
while the cooling fan was turned on. This method could detect aerosol Legionella
from 0.12 to 8.20 organisms/I of air, with the sensitivity, specificity and accuracy of
100, 61.53, and 83.33% respectively.
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