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BRIEF DESCRIPTION

Researchers at UC Irvine developed a device and method that combines the high dynamic range and high
accuracy of digital PCR (dPCR) with the real-time analysis of quantitative PCR (qPCR) to achieve a ultra-high
dynamic range PCR over 10 to 12 orders of magnitude. The present method is accomplished by a highly
integrated design that optimally packs, thermocycles, and images as many as 1 million reaction vessels.

FULL DESCRIPTION

Polymerase chain reaction (PCR) is a common and often indispensable technique for nucleic acid detection
in medical and biological research labs for a variety of applications This technique generates millions of
copies of a target DNA sequence that can be purified and quantified after the reaction is completed. The
amplification of a genetic sequence provides valuable information about biochemical processes in a single
cell to the entire body.

Several improvements of this technique include real-time or quantitative PCR (RT- or qPCR) and digital PCR
(dPCR) that overcome difficulties associated with conventional PCR processes. qPCR allows for
simultaneous, or real-time, amplification and quantification of DNA samples. In dPCR samples are partitioned
into multiple individual, parallel amplification cycles allowing for high levels of amplification and end-point
quantification of complex samples. While these methods save time, reduce effort, increase accuracy, and
conserve valuable sample, they still suffer from a low dynamic range (i.e., between 5-7 orders of magnitude).

Researchers at UC Irvine developed device and method that combines real-time imaging of qPCR and high-
throughput processing of dPCR, thereby dramatically increasing the upper end of the dynamic range by 100
orders of magnitude, and enabling both real-time and end-point quantification. This method and microfluidic
design optimally packs, thermocycles, and images as many as 1 million reaction vessels in a single chamber
in real-time. .

STATE OF DEVELOPMENT

Completed preliminary dPCR and qPCR combination studies in droplet reactors, and continuing development
of the device.

ADVANTAGES

§ Method accurately detects nucleic acids over an extremely high dynamic range (1010 to 1012) from a
sample volume of 50 µL or less.

§ Method allows both real-time and end-point quantification of DNA samples.
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