Poster No. 26


Title:

Nucleic Acid Microsphere Arrays for Respiratory Pathogen Analysis 

Authors:
Ryan Hayman and David Walt 

Presented by:
Ryan Hayman 

Department(s):
Department of Chemistry, Tufts University School of Arts and Sciences

Abstract: 

We are developing multiplexed bead arrays to detect viruses and bacteria that cause exacerbation in patients with chronic pulmonary diseases such as asthma, cystic fibrosis, and chronic obstructive pulmonary disease (COPD). To produce the microarrays, optical imaging fiber bundles are first etched, creating arrays of individually addressable microwells. Oligonucleotide probes, designed to specifically hybridize to DNA and RNA extracted from the viruses and bacteria of interest, are then attached to polymer microbeads. A slurry of these beads is then applied to the arrays, randomly distributing the beads into the microwells. Barcoding assays, designed to genotype tens to hundreds of single nucleotide polymorphisms (SNPs) per organism, are being used to screen saliva samples provided by collaborators at Boston University Medical Center and Boston Children’s Hospital. Saliva has been chosen as the diagnostic medium due to the natural exchange with fluid from the airways and nasal passages. The nucleic acid biosensors will be combined with an assay designed to detect protein biomarkers and both assays will be conducted in disposable microfluidics cassettes. These cassettes will contain all the necessary reagents and will be designed for long-term storage stability. Detection will be conducted using a miniaturized optical engine in a point-of-care device.
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