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Integrated Microfluidic Platform for
Single-cell Analysis
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Use Locked Nucleic Acid probes to detect miRNA

LNA - The ribose ring is connected by a
methylene bridge (orange) between the
2’-0 and 4’-C atoms, “locking” the ribose
ring in the ideal conformation for Watson-
Crick binding.

Oligonucleotide probes with LNA form
much more stable complementary
duplexes.



Use Rolling Circle Amplification (RCA)
to Amplify miRNA signal in single cells
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Typical automated microfluidic experiment
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On-chip microflow cytometry
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LNA flow-FISH profiling of miR155 expression
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Multiplexing Results

All scale bars = 10 um

miR155 (green ), nucleus(blue), CD69 early T cell activation marker (red)
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mMiRNA detection at single cell resolution shows
heterogeneity in the population
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Portfolio of molecular assays developed for the
microfluidic platform
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Sandia’s Microfluidic platform addresses
technology gap

Single-cell resolution: preserve cellular context

Imaging and flow cytometry: “where” and “how
much” biomarkers in the cell

Automated microfluidic sample preparation

Cost-effective: decrease reagent cost by over 95%

Multiplexing: detect multiple categories of
biomarkers in the same cell

Nathan Corbett, 2008
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u-Blood Brain Barrier

in vivo Blood Brain Barrier
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Directed Evolution of Bacteriophages
as Novel Evolvable Antibiotics
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Early Disease Diagnhostic System
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