
 

Abstract 
Legionella pneumophila are water-borne pathogenic bacteria responsible for the severe respiratory disease known Legionnaire’s 
disease (LD). Engineered water systems such as cooling towers and plumbing are leading sources of the bacteria, therefore rapid 
detec�on of Lp in these systems is required to prevent future LD outbreaks. Current standard detec�on strategies for Lp are the 
standard plate count method and qPCR which entail either long processing �mes or mul�ple, laborious and costly processing steps. 
Biosensors would help overcome the limita�ons of such tradi�onal microbial detec�on methods. SPR biosensors specifically are 
considered a gold standard in op�cal biosensing due to their sensi�vi�es as well as ability to be label free and use samples in their 
na�ve state. To adapt the SPR system for Lp, biorecogni�on elements such as an�bodies or aptamers need be used. Aptamers are 
single stranded short DNA or RNA oligonucleo�des that fold into specific structures and bind to a wide variety of targets ranging 
from small molecules to cells. Their chemical make-up gives them numerous advantages over tradi�onal biorecogni�on molecules 
i.e an�bodies, in terms of cost and stability. Prior to this work no aptamers and thus no aptamer-based technology existed for the 
detec�on of Lp.  Using the Systemic Evolu�on of Ligands through EXponen�al enrichment method (SELEX) two aptamers binding 
specifically to Lp with KD in the 100nM range were iden�fied. Following iden�fica�on and characteriza�on, the aptamer R10C5 was 
op�mized for use in a Surface Plasmon Resonance imaging (SPRi) sensing pla�orm to develop a �tra�on assay, where the 
concentra�on of Lp was determined by quan�fying the amount of unbound aptamers. The combina�on of aptamer �tra�on assay 
with SPR enabled specific detec�on of Lp to an LOD of 104.3 CFU/ml. To improve the limits of the �tra�on assay, higher order 
aptamers were inves�gated using single round of four parallel SELEX reac�ons in combina�on with high throughput sequencing 
(HTS). The combina�on of HTS and parallel selec�ons enabled the evalua�on of aptamer pools that evolved in the presence of 
different Lp variants or non-Lp water bacteria and revealed four structurally complex, candidate aptamers of which only three are 
specific to the clinically dominant, Lp serogroup 1. 
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