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Quantitative PCR can be performed either by measuring the amount of PCR products after a given number of cycles
(end-point quantitative PCR) or by following the accumulation of products during the PCR at several cycles (kinetic
quantitative PCR). In the first case, an internal standard is required in every reaction to monitor the efficiency of the PCR.
In the kinetic method, an internal standard is not necessary, and an external standard is sufficient if the reproducibility of
the PCR is consistent. The PCR efficiency of each reaction is checked by comparing the slopes of the increase in PCR
products for both the experimental samples and external standard. These slopes should be parallel (4) (see Fig. 1A).

 

Fig. 1. Copy Number Determination using Kinetic Quantitative
PCR. (A) The accumulation of PCR product of an unknown sample
with increasing cycle number can be plotted in conjunction with the
accumulation of product from a dilution series of an external
standard. If the slope of the unknown sample is parallel to the slope
of the external standards, their amplification efficiencies are
equivalent and the utility of the external standard is validated.

(B): Quantitation of an unknown sample is performed by linear
regression. The appropriate cycle number is chosen for the range of
signal generated from the unknown. Example: For quantitation of
100-10,000 molecules, 34 cycles should be used, where as, for
quantitation of 10,000-300,000 molecules 24 cycles exhibits the
appropriate linear range, without reaching plateau.

 

The advantage of using internal standards is that the PCR can be run without attendance. One of the drawbacks is that an
internal standard needs to be constructed for every gene studied. The quantitation and the storage of the standards are not
always trivial procedures. Moreover, the sensitivity and dynamic range of the method used for quantifying the PCR products
will determine the number of PCR reactions to be performed for each sample necessary to deal with competition
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