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Advantage of elevated real-time PCR fluorescence acquisition temperature.

Crossing Point Data Evaluation

The amount of amplified target is directly proportional to the
input amount of target only during the exponential phase of PCR
amplification. Hence the key factor in the quantitative ability of
kinetic RT-PCR is that it measures the product of the target gene
within that phase. The data evaluation, or crossing points (CP) or
threshold cycle (Ct) determination is very critical to the users. For
CP determination, various fluorescence acquisition methodologies
are possible. The “fit point method” (e.g. in LightCycler software)
and the “threshold cycle method” (used in most quantification
software) measure the CP at a constant fluorescence level. These
constant threshold methods assume that all samples have the
identical synthesised DNA concentration at the point where the
fluorescence signal significantly increases over the background
fluorescence, 2 to 3" phase in Figure 1. Measuring the level

of background fluorescence can be a challenge in real-time PCR
reactions with significant background fluorescence variations,
caused by drift-ups and drift-downs over the course of the
reaction. Averaging over a drifting background will give an
overestimation of variance and thus increase the threshold level.
The threshold level can be calculated by fitting the intersecting
line upon the ten-times value of ground fluorescence standard
deviation, e.g., Applied Biosystems software. This acquisition
mode can be easily automated and is very robust. In the “fit point
method” the user has to discard the uninformative background
points, exclude the plateau values by entering the number of
log-linear points, and then fit a log-line to the linear portion of
the amplification curves. These log lines are extrapolated back to
a common threshold line and the intersection of the two lines
provides the CP value. The strength of this method is that it is
extremely robust. The weakness is that it is not easily automated
and so requires a lot of user input. The problems of defining a
constant background for all samples within one run, sample-to-
sample differences in variance, and absolute fluorescence values
led to the development of new acquisition modus according

to mathematical algorithms. In the LightCycler software the
“second derivative maximum method” is performed in which

CP is automatically identified and measured at the maximum
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Figure 3 acceleration of fluorescence. The amplification reaction and the
kinetic fluorescence history over various cycles is obviously not a
smooth and easy function. The mathematical algorithm on which
the “second derivative maximum method” is unpublished, but it
is possible to fit sigmoidal and polynomial curve models, with

high significance, p<0.001, and coefficient of correlation, r>0.99.

- 10° molecules This increase in the rate of fluorescence increase, or better called
—=— 106 molecules the acceleration of the fluorescence signal, slows down at the
oo R w wm o T e beginning of the 3 linear phase. Therefore the cycle where the
w1 85 °C - 1071 molecules 2" derivative is at its maximum is always between 2" exponential
and 3 linear phase. Here, above the background level within the
real exponential phase and very close to the background line, the
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