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Project 11. Report on the Validation of a Manual Method 
for Extracting DNA using the DNA IQ� System 
Nurthen, T., Hlinka, V., Muharam, I., Gallagher, B., Lundie, G., Iannuzzi, C., Ientile, V. 
Automation/LIMS Implementation Project, DNA Analysis FSS (August 2008) 

 

1. Abstract 
The DNA IQ� system was found to be the most suitable kit for extracting cell and blood 
samples that are analysed in DNA Analysis FSS (refer to Project 9). This DNA extraction 
system, based on magnetic bead technology, was found to generate results that were 
comparable or better than the current Chelex®-100 protocol. We have validated a manual 
DNA IQ� method for extracting DNA from forensic samples, and incorporated studies on 
sensitivity and consistency, inhibition, substrate type, substrate size, and mixture studies. 
This manual DNA IQ� method is suitable for verification on the automated MultiPROBE® II 
PLUS HT EX extraction platforms. 
 

2. Introduction 
A previous evaluation of various DNA extraction systems that were designed specifically for 
forensic samples was performed in order to select a suitable extraction technology for 
extracting various sample types that are processed in DNA Analysis FSS. DNA IQ� was 
identified as a suitable kit for extracting forensic samples, and was found to outperform 
both the current Chelex®-100 protocol and also all the other kits evaluated. The results of 
the evaluation are reported in Project 9 (Gallagher et al., 2007a). 
 
DNA purification with silica matrices, either in membrane- or bead-form, commonly uses 
the affinity of DNA for silica without the need for hazardous organic reagents. However, 
these systems tend to require extensive washing to remove the guanidium-based lysis 
buffer. The DNA IQ� system uses a novel paramagnetic resin for DNA isolation (Promega 
Corp., 2006). The DNA IQ� System�s basic chemistry is similar to other silica-based DNA 
isolation technologies, except that the specific nature of the paramagnetic resin, coupled 
with the formulation of the lysis buffer, is unique. In the DNA IQ� System, negatively-
charged DNA molecules have a high affinity for the positively-charged paramagnetic resin 
under high salt conditions supplied by the lysis buffer. Once DNA is bound to the magnetic 
resin, and the resin is immobilised by a magnet, the sample can be washed using an 
alcohol/aqueous buffer mixture. The high alcohol content of the wash buffer aids to 
maintain the DNA-resin complex in low-salt conditions, while the aqueous component 
functions to wash away residual lysis buffer and any inhibitors or non-DNA contaminants 
such as cellular debris and protein residues. DNA is released from the resin by using a low 
ionic strength elution buffer, and the purified DNA can be used directly in downstream 
applications such as PCR.  
 
For samples that are in excess (e.g. reference samples), DNA IQ� resin will only isolate 
up to a total of approximately 100ng of DNA due to bead saturation (Huston, 2002).  
 

3. Aim 
To validate a manual method for DNA extraction of blood and cell stains on forensic 
samples using the DNA IQ� system (Promega Corp., Madison, WI, USA). 
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7. Summary and Recommendations 
Based on the findings of this validation report, we recommend: 
 

1. To enable processing of cell and blood samples using the validated manual DNA 
IQ� protocol, except for samples on tapelift substrates. 

2. To design and verify an automated protocol of the validated DNA IQ� method for 
use on the MultiPROBE® II PLUS HT EX platforms, for processing blood and cell 
samples. 
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