Statistical significance of quantitative PCR: Additional
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ACt systematic bias

TheACt method was the first reported data processingestyd1, 2]. It assumes that
differences in the efficiency value of PCR reactiane negligible during the
exponential phase, so that all efficiencies arenegéd to take a value of 2 during this
phase. Under this assumption,
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can be rewritten

Eqg. 2.1

This assumption induces a theoretical bias thabeagvaluated as follows.
Considering an experimental setting with a sandpleéed a-fold. Two PCR
reactions are performed on both undiluted artiluted sample under the same
experimental conditions (ie with the same efficiedeviation from the value of 2).
The relationship between the original copy numbdehe undiluted tube (B) and the



o-diluted tube (A) is:B, = a [A, . Expressing their ratio at tig& threshold cycle
(Eq.2) and rearranging leads to:
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whereE is the true efficiency of both PCR reaction. Témgation can be log-
linearized:

Ct; logE =Ct, [IogE —loga = Ct, :CtA—:g%

Under theACt assumption of all efficiencies equal to 2, theasured rati®, ; (Eq.
2.1) becomes

Eq. 2.2
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Which is of course equal if E is equal to 2. Then the systematic error cetuby
this assumption (bias) can be expressed as theveetifference between the
measured ratio and the actual dilutaon

Eq. 2.3

Biag= e —d
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Which is null wherk is equal to 2.

The analysis of efficiencies shows that fi@& assumption is not valid. This can be
further illustrated by representing the systemiaiths induced by thACt method
when comparing known dilutions of the same san{pfee can see that for primers
having a measured efficiency of 1.8, which is alibatcenter of the distribution of
efficiencies (Figure 3 of the manuscript), theiaiDNA concentration will be
underestimated by 30% for a 10-fold dilution andabyiost 60% for a 100-fold
dilution ratio. Although this simulation clearly@hs that theé\Ct method is
unsuitable for precise quantification, it was kapta reference for comparisons with
other methods.
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Simulation of the systematic measurement errosjbhr@uced by th&Ct method.

The ACt method assumes that the efficiency equals Z;iwihiduces an error on the calculation of the
initial DNA concentration. This systematic errorlias can be quantified when comparing two
samples of differing DNA concentration using thensegprimer set. The difference between the actual
and the measured ratio (bias) is represented Beadumction of the efficiency for two DNA

concentrations that differ by a 10-fold, 50-fold1@0-fold molar ratio (0.1, 0.02 and 0.01,
respectively).
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