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Performing Real-Time PCR

K. J. Edwards

Abstract

Optimisation of the reagents used to perform PCR is critical for
reliable and reproducible results. As with any PCR initial time spent
on optimisation of a real-time assay will be beneficial in the long run.
Specificity, sensitivity, efficiency and reproducibility are the important
criteria to consider when optimising an assay and these can be altered
by changes in the primer concentration, probe concentration, cycling
conditions and buffer composition. An optimised real-time PCR assay
will display no test-to-test variation in the crossing threshold or crossing
point and only minimal variation in the amount of fluorescence. The
analysis of the real-time PCR results is also an important consideration
and this differs from the analysis of conventional block-based thermal
cycling. Real-time PCR provides information on the cycle at which
amplification occurs and on some platforms the melting temperature
of the amplicon or probe can be determined.

Optimisation of Real-Time PCR Assays

Real-time PCR assays require optimisation in order that robust assays
are developed which are not affected by normal variations in the target
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DNA, primer or probe compositions. A robust assay is defined as
an assay in which these ‘normal’ variations cause no effect on the
crossing threshold (CT) also known as crossing point (CP) and have
only a minimal effect on the observed amount of fluorescence. The
important criteria for optimisation are specificity, sensitivity, efficiency
and reproducibility. It is important to decide before commencing
optimisation which type of assay is required for a particular application.
For example, there is little point in developing a quantitative assay if
a simple qualitative assay will be just as informative. Melting curve
analysis may also be required for product differentiation and in this
case should be considered at the planning stage. If the real-time assay
is based on conversion of an existing block-based assay it is important
to note that the cycling conditions used for conventional block-based
thermal cycling may not always translate easily to a real-time format
and so it is important to consider re-optimisation of the assay (Teo et
al.,2001).

The same principles of optimisation apply to assays run on all
real-time platforms. The following criteria should be optimised:
buffer composition, cycle conditions, magnesium chloride (MgCl,)
concentration, primer concentration, probe concentration and template
concentration. Commercial master mixes, which are widely available,
simplify the optimisation and are convenient. In this chapter all
aspects of optimisation and analysis of real-time PCR results will be
discussed.

PCR Master Mix

Commercial master mixes are available for most of the real-time
platforms and although some are marketed for specific instruments
and probe formats, they often work equally well on other instruments.
Mixes are provided in easy-to-use formats and often contain additional
features such as use of dUTP allowing the enzyme uracil-DNA
glycosylase to be used to prevent cross-over contamination. Some
commercial master mixes contain the uracil-DNA glycosylase as
well as the dUTP and carry-over contamination never needs to be
considered. However, it is important to note that the use of dUTP
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