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Background – Legionellae are ubiquitous bacteria in aquatic environments. There are over 50 validly named 

species and more than 70 serogroups. At least 20 species have been found to be human pathogens, with 

Legionella pneumophila as the main cause of Legionnaires’ disease. We have developed, a DNA array for the 

identification and discrimination of all known Legionellae based on the macrophage infectivity potentiator mip 

gene. The objective of this study was to optimize the assay for direct detection of multiple Legionella species 

from environmental samples.  

Materials – 20 water samples were collected from a dental chair, a swimming pool shower, hospital tap water 

and different cooling towers. Samples were analyzed according to the standard plating method as well as by 2 

different DNA array analysis protocols. In the first protocol, PCR amplification was performed using a nested set 

of degenerated primers that are commonly used in phylogenetic analyses. In the second protocol, a combination 

of several primers was used, selective for specific Legionellae, including L. pneumophila, L. bozemanii, L. 

longbeachae, and 10 other species. During PCR amplification the PCR products were labeled with alkaline-

labile digoxigenin. DNA array hybridization was performed using a DNA array, containing detector 

oligonucleotides for the 13 species targeted by the second PCR protocol. Detection was performed using anti-

digoxigenin alkaline phosphatase conjugate and CDP-Star substrate.  

Results – L. pneumophila was detected in 8 samples by the standard method, whereas 19 samples were found to 

be positive with the DNA array, demonstrating its power and usefulness for Legionella detection. In addition to 

L. pneumophila, other species were detected by the DNA array. L. quinlivanii and L. nautarum were detected in 

cooling tower water. A much better sensitivity was obtained using the second protocol, indicating that care 

should be taken when using highly degenerated primers for microbial detection.  

Conclusion – DNA array technology is a powerful technique for detecting and distinguishing different 

Legionellae in environmental samples. Detection can be enhanced by optimizing primer selection. This 

technology can be useful in diagnosing infection and molecular epidemiology to determine the distribution of 

different Legionellae. 


