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USB Taq PCR Master Mix in qPCR
USB Taq PCR Master Mix yields excellent results in qPCR. The qPCR technique is based on the use
of fluorescent probes or dyes, such as TaqMan® or SYBR® Green I, to monitor the accumulation of
amplification products in real time. During the exponential phase of amplification the product increases
in proportion to the amount of starting template. By determining the threshold cycle (CT), or cycle at
which signal rises significantly above background, for both standards and unknowns, starting quantities
of DNA templates can be calculated. One key to success in qPCR is the use of a PCR reagent that
provides high sensitivity and high repeatability, such as USB Taq PCR Master Mix.

USB Taq PCR Master Mix (PN 71162/71163) can be used to generate high quality standard curves
in qPCR (Fig. 1). In this example, the target corresponds to an 80 bp fragment of human glucose
6-phosphate dehydrogenase cDNA, cloned in a plasmid. The plasmid was linearized and diluted in
10-fold steps across six orders of magnitude (6 x 107 to 6 x 101 copies). qPCR was carried out on the
Bio-Rad MyiQ™ platform according to the Master Mix protocol. TaqMan probe and primers were added
at 100nM and 300nM, respectively, and MgCl2 was added to 2mM final concentration. Thermal cycling
consisted of an initial step of 95°C for 3 min, followed by 45 cycles of 95°C for 20 sec and 60.5°C for
45 sec. Reactions were tested in triplicate. Data are plotted as relative fluorescence units (RFU) vs.
cycle. Results demonstrate a high PCR efficiency (95.0%), an indication of the percentage of template

Fig. 1. qPCR plot (RFU vs. cycle) for glucose 6-phosphate dehydrogenase target amplified from plasmid. Orange line
indicates calculated threshold. Inset: Standard curve (CT vs. log starting quantity). Symbols represent average of three
replicates. Standard error bars are smaller than symbols. Statistics: correlation coefficient (1.000), slope (-3.448), Y-intercept
(41.094), and PCR efficiency (95.0%).
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molecules that are effectively extended per PCR cycle, and a high correlation coefficient (1.000), a
measure of the consistency of the data across the plasmid dilutions.

The USB Taq PCR Master Mix can also be used for qPCR analyses of complex samples, such as
human genomic DNA (Fig. 2). Here the target corresponds to a 149 bp fragment of the human clathrin
heavy chain gene, present in human genomic DNA and diluted in three-fold steps across greater than
four orders of magnitude (6 x 104 to 3 copies). qPCR was carried out essentially as described above,
including use of a TaqMan probe for detection. Reactions were tested in duplicate. Results indicate a
PCR efficiency of 93.6% and a correlation coefficient of 0.999, and demonstrate that the Master Mix
can readily detect the clathrin target from as few as three copies of the genome. This high level of
performance on a complex sample is striking given that the Master Mix is not a hot start PCR reagent.
The Master Mix also performs well with cDNA templates and with SYBR Green I added for non-specific
detection of double-stranded DNA (data not shown). The USB Taq PCR Master Mix formulation that
has proven so useful in standard PCR analyses also provides excellent results in qPCR.

Fig. 2. qPCR plot (RFU vs. cycle) for clathrin target amplified from human genomic DNA. Inset: Standard curve
(CT vs. log starting quantity). Symbols represent each duplicate data point. Statistics: correlation coefficient (0.999),
slope (-3.486), Y-intercept (40.319), and PCR efficiency (93.6%).


