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8  DNA Quantification 
 
Quantifiler® Duo DNA Quantification 
 
The Quantifiler® Duo DNA Quantification Kit (PN 4387746) is designed to simultaneously 
quantify the total amount of amplifiable human DNA and human male DNA in a sample. The 
results obtained using the kit can aid in determining: 
 

• The amount of sample to use in STR analysis applications. 
• The relative quantities of human male and female DNA in a sample that can assist in 
the selection of the applicable STR chemistry. 
• If PCR inhibitors are present in a sample that may require additional purification before 
proceeding to STR analysis. 
 

The Quantifiler® Duo DNA Quantification Kit contains all the necessary reagents for the 
amplification, detection, and quantification of a human-specific DNA target and a human male-
specific DNA target.  The reagents are designed and optimized for use with the Applied 
Biosystems 7500 Real-Time PCR System and SDS Software v1.2.3. 
 
The DNA quantification assay combines three 5’�nuclease assays: 

• A target-specific human DNA assay 
• A target-specific human male DNA assay 
• An internal PCR control (IPC) assay 

 
Safety 
Body fluids, tissues, and extracts may contain infective agents.  Use universal precautions 
during evidence handling.  Follow instructions for reagent preparation.  Gloves should be worn 
during testing.  Clothing may protect unbroken skin; broken skin should be covered. 
 
Equipment, Materials, and Reagents 

• Quantifiler® Duo DNA Quantification Kit (Part # 4387746)  
• Vortex 
• Centrifuge for microtube pulse spins 
• AB7500 thermocycler, computer, and data collection and analysis software 
• Computer with “QuantifilerHumanImport” Excel template   
• 96-well Optical Reaction Plates (AB part # 4306737) 
• Optical Adhesive Covers (AB part # 4311971) 
• Centrifuge with plate adaptor 
• MicroAmp Splash Free Support Base (AB part # 4312063) 

 
Standards, Controls, and Calibration 
Human DNA standards ranging from 0.023 to 50 ng/µl must be run in duplicate in each plate, to 
estimate the concentration of human DNA.  At least one quantification blank consisting of 23 µl 
of master mix and 2 µl Dilution Buffer will be run in one well of each plate as a negative 
quantification control.   
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Preparing the DNA Quantification Standards 
 
Make a standard curve dilution series consisting of: 

Standard ng/µL 

1 50 

2 16.7 

3 5.56 

4 1.85 

5 0.62 

6 0.21 

7 0.068 

8 0.023 

 
To create this series of standards, perform the following tasks: 
 

1. Label eight microcentrifuge tubes A, B, C, D, E, F, G, and H. 
2. Dispense 30 µL of Quantifiler® Duo DNA Dilution buffer into microcentrifuge tube A. 
3. Dispense 20 µL of Quantifiler® Duo DNA Dilution buffer into the other seven 

microcentrifuge tubes. 
4. Prepare Standard A: 

a. Vortex the Quantifiler® Duo DNA Standard 3 to 5 seconds 
b. Using a new pipette tip, add 10 µL of Quantifiler® Duo DNA Standard to the tube 

for Standard A 
c. Mix the dilution thoroughly 

5. Prepare Standards B through H: 
a. Using a new pipette tip, add 10 µL of the prepared standard to the tube for the 

next standard (e.g. 10 µL of Standard A into the tube for Standard B; the 
resulting mixture will contain 10 µL of the previous standard and 20 µL of 
Quantifiler® Duo DNA Dilution buffer) 

b. Mix the dilution thoroughly 
c. Repeat steps 5a and 5b until the dilution series is complete 

 
NOTE: Any unused standard can be labeled with the analyst's initials and date of creation (e.g. 
ABC010101) and stored at 2°C to 8°C for up to two weeks. 
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Examining the Standard Curve 
1. In the Results tab, click the Standard Curve tab. 
2. In the detector drop-down list, select the applicable detector: 

• Duo Human or 
• Duo Male 

3. When verifying the results of the standard curve: 
a. The slope of the standard curve must be between -3.1 and -3.6 for Quant Duo 

Human and between -3.0 and -3.6 for Quant Duo Male.  (A slope close to -3.3 
indicates optimal, 100% PCR amplification efficiency.) 

b. Y-intercept indicates the expected CT value for a sample with Quantity = 1 (1 
ng/μL).  For Quant Duo Human, the y-intercept CT value should be between 27.9 
and 29.3.  For Quant Duo Male, the y-intercept CT value should be between 28.7 
and 30.2 

c. The r2 value must be >0.98. 
 

NOTE: A limited number of outlier points may be omitted from the curve to bring these values within 
acceptable range.  If these values are not within range, the procedure must be re-run.  Removal of more 
than 3 data points must be approved by the Technical Leader.  The removal of 2 different data points 
from the standard curve equates to an 87.5% standard curve efficiency, with each data point removed 
decreasing the reliability of the correct formation of the curve by 6.25%.  The Quantifiler® Duo User 
Manual suggests that the same two data points should not be removed from a single quantification run 
since this will cause the instrument software to extrapolate through the missing points using the best fit 
curve analysis.  However, given the high susceptibility for wide variations in the 0.023 ng standard due to 
stochastic effects, it may be appropriate to drop both amplifications of standard 8 to achieve a passing 
standard curve.   
 
In the detector drop-down list, select All to view both standard curves at the same time.  Only 
CT values can be viewed with this selection. 

 
NOTE: The figure below shows an example of the standard curve plots.  The gap between the 
Duo Human and the Duo Male CT values may vary depending on the relative slopes of the two 
targets and instrument performance.  A 1 CT difference between the human and male curve is 
typical, given there are two copies of the autosomal human target locus and only one copy of 
the Y chromosome target locus per genome equivalent.  This information can be used to 
conduct quality assurance testing on different lots of the quantity standard DNA received in 
each kit.  If the average y-intercept value drops one CT value, the standard curve will shift to the 
left, causing samples that previously quanted at 2 ng/μL to quant at 1 ng/μL.  This 
underestimation may be reflected in an overall two fold increase in RFUs.  If the average y-
intercept value increases one CT value, the standard curve will shift to the right, causing 
samples that previously quanted at 1 ng/μL to quant at 2 ng/μL.  This overestimation may be 
reflected in an overall two fold decrease in RFUs.   
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