Development of a PNA-Based Microfluidic Assay for the Detection and Quantification of HIV
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Abstract PNA-Based HIV Detection Assay

Current HIV detection methods have many drawbacks in clinical and point-of-care (POC) settings. Assay Protocol: Step 1: Coupling of Squarate to PNA <

The gold standard assay to detect HIV in a blood sample is RT PCR. While highly accurate in

detection and quantification of HIV, RT PCR is slow, requires expensive equipment, and requires 1. Surface probe PNA immobilized to surface of microfluidic channels O\ /0 \

highly trained personnel, all hindrances in clinical or POC settings. The objective of this project is 2. Reporter probe PNA mixed with target nucleic acid sequence and annealed 30 eq Et;N NH

to develop a cost-effective, convenient PNA-based microfluidic assay to detect and quantify HIV 3. Reporter probe/nucleic acid complex binds to surface probe on the channel surface + — 2:1 DMSO/EtOH >

RNA. This ELISA-like sandwich assay is based upon complementary binding between PNA and 4. Streptavidin conjugated Au nanoparticles bind to biotin on reporter probe 0 0 3 hr /\o o
nucleic acids. The goals for this summer were optimizing the conjugation of the surface probe 5. Silver developer solution amplifies the signal of the Au nanoparticles and gives a qualitative NH, / \

PNA to Bovine Serum Albumen (BSA), and fluorescence experiments to identify nonspecific readout Surface Probe Diethyl Squarate I
interactions between the various reagents in the microfluidic channels. (60 eq)

*Steps 1-4 followed by a phosphate buffered saline (PBS) wash
Step 2: SP-Squarate Coupling to BSA

What are PNAs?

* Peptide Nucleic Acids (PNAs) are polymers consisting of nucleic acid bases on a pseudo-
peptide backbone that replaces the traditional phosphodiester backbone of nucleic acids
* PNAs interact with PNA, DNA and RNA by Watson-Crick complementary base paring
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 Aninlet and an outlet port in each well allow for loading of samples CHs 0
* The volume of each well is ~18 ul '
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