
Important Parameters of Quantitative PCR (qPCR) Analysis 
 
Exponential Phase 
It is important to quantitate your qPCR at the early part of the exponential phase of amplification instead at 
the later cycles or at the plateau. At the beginning of the exponential phase, all reagents are still in excess. 
This means the low amount of product will not compete with the primers’ annealing capabilities and the 
DNA polymerase is still highly efficient, making your data more accurate. 
 
Threshold Ct 
The threshold for Ct determination should be set up as close as possible to the base of the exponential 
phase. For precise comparison, compare Ct values from different experiments with the threshold defined in 
the same way. 
 
Setting the Baseline 
The baseline in real-time PCR should be set up carefully to allow accurate Ct determination. The baseline 
should be wide enough to eliminate the background found in early cycles of amplification, but should not 
overlap with the area in which the amplification signal begins to rise above background. For precise 
comparison, compare Ct values from different experiments with the baseline defined in the same way. 
 
Efficiency of PCR (Slope) 
Slope/Efficiency: Ideally the efficiency (E) of a PCR should be 100%, meaning that for each cycle the 
amount of product doubles (E=2). 
This efficiency is calculated from the slope(s) of the standard curve according to the following formulas: 
E = 10(-1/slope)-1 

Log E = (-1/slope)log 10 – log 1 

Log 2 = (-1/slope) x1 – 0 (because E=2, log 1= 0 and log10 = 1) 

Slope= -1/log2 (after multiplying both sides by (slope/log2) 

Slope = -3.32 

For an efficiency of 100%, the slope is -3.32. A good reaction should have an efficiency between 90% and 
110%, which corresponds to a slope between -3.58 and -3.10. 
 
R2 Value 
To evaluate the performance of a primer set, analyze a serial dilution of the target (10-fold dilution for 
example, over 5 to 7 log). The sample can be either a gene-specific plasmid or a cDNA preparation in 
which the gene of interest is known to be present. R2 is the coefficient of correlation obtained for the 
standard curve and should be >0.99. 
 
Standard Curve 
The analysis of the standard curve gives important information. To evaluate the performance of a primer 
set, analyze a serial dilution of the target (e.g. 10-fold dilution for over 5 to 7 log). The sample can be either 
a gene-specific plasmid or a cDNA preparation in which the gene of interest is known to be present. 
 
Determination of Copy Number 
How many copies are in a certain amount of human genomic DNA? 
1 genome copy = 3 x 109 bp 
1 bp = 618 g/mol 
 
1 genome copy = (3 x 109 bp) x (618 g/mol/bp) = 1.85 x 1012 g/mol 

= (1.85 x 1012 g/mol) x (1 mole/6.02 x 1023 (Avogadro’s number)) 
=3.08 x 1012 g 



Each somatic cell has 6.16 pg of DNA (sperm and egg cells have 3.08 pg). There is one copy of every non-
repeated sequence per 3.08 pg of human DNA. Therefore, 100 ng of genomic DNA would have: 
(100,000 pg of DNA )/3.08 pg =~33 000 copies 
1 ng of DNA has 330 copies 
 


