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White Paper
Executive Summary

The technique you choose for whole blood DNA extraction impacts not only your results but also the ease of your 
workflow. It can be difficult to choose which method to use. Almost all of the available protocols for whole blood DNA 
isolation involve these common steps: cell lysis, removal of protein, other contaminants and RNA, and (finally) DNA 
recovery. This article will help you understand the different methods of DNA isolation from whole blood.
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DNA Extraction Protocol – Precipitation Chemistry

Extracting DNA from whole blood using precipitation chemistry works by precipitating the DNA out of a lysate via high salt 
concentration and addition of alcohol (either ethanol or isopropanol). The precipitation chemistry method can further be 
subdivided into either one- or two-step lysis approaches. 

Figure 1. Two methods for precipitation chemistry.

In the two-step lysis approach (used in Puregene kits), the first step lyses red blood cells using detergents, such as 
sodium dodecyl sulfate (SDS) and Triton™ X-100. Then, a second step is needed to lyse white blood cells to release their 
nuclei, genomic DNA, and RNA (Figure 1a). RNase treatment then removes contaminating RNAs, leaving DNA and proteins 
in the supernatant.

The next step is to remove the protein using concentrated salts, which precipitate proteins from lysed cells. As the cation 
concentration increases due to the addition of the salts and free water becomes less available, protein solubility decreases 
and causes the proteins to be “salted out.” However, the DNA remains in the supernatant, which is collected. 

In the one-step lysis approach (which is used in FlexiGene kits), the red and white blood cells are lysed in one step; this 
works because a detergent mix capable of lysing both cell types is used. This lysis step releases the nuclei and 
mitochondria from the white blood cells, which are collected via centrifugation, leaving the RNA in the supernatant (Figure 
1b). 

Like in the one-step (Puregene) approach, the next step is to remove contaminating proteins. Here, the white cell nuclei 
and mitochondria are treated with a denaturation buffer, which contains a chaotropic salt and a protease. This 
simultaneously denatures and digests the proteins in the nuclei and mitochondria, leaving digested proteins and the 
genomic DNA in solution. 

In both methods, DNA is recovered by alcohol precipitation and rehydrated using a Tris or Tris-EDTA buffer. Isolated DNA 
is stable at between 4°C and -20°C for 10+ years.
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The one-step lysis approach has a number of advantages over the traditional two-step lysis method. 
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Extracting DNA Using Magnetic Beads

Magnetic bead capture is the newest method of extracting DNA. Extracting DNA from whole blood using this method 
works by capturing DNA on magnetic beads coated with a matrix of silica for binding nucleic acids.

As with the precipitation chemistry methods, the whole blood cells first must be lysed using SDS or similar detergents. 
The lysed cells are then incubated with magnetic beads, allowing DNA to bind.

Several rounds of washing in the presence of a magnetic field then separates the DNA captured on magnetic beads from 
other unbound cellular contaminants. Then, a low-salt buffer elutes the DNA from the beads.

Some studies, including a review by Carpi et al., indicate that magnetic beads can be the fastest method.1 However, this 
speed comes at a price—both monetarily and to your DNA yield and purity. The magnetic bead approach can result in up 
to 20% reduction to your DNA yield. Also, any magnetic bead carryover contaminates your DNA sample and interferes with 
downstream applications. Lastly, it is the most expensive method because it requires magnetic capture stands, plates, 
and magnetic beads.

Each method clearly has its own advantages and disadvantages. To pick the right method for your research, choose the 
technique that provides you with the best quality DNA easily and quickly.

• Most importantly for your DNA yield, it eliminates possible sample loss that can be incurred in a two-step 

procedure. 

• No tube change is needed (i.e., for a manual procedure the risk of sample mix up is strongly reduced)

• It saves you time in the lab not only because there are fewer steps, but also because there are no overnight 

incubations or clean up steps.  The two-step precipitation chemistry method, for example, can take up to 48 hours 

to get the DNA into solution. 

• The one-step lysis approach is also friendly to your lab’s budget. It is less expensive because it doesn’t require 

extra enzymes, like RNase, or any additional equipment. 
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About AutoGen

AutoGen is a leading provider of automated nucleic acid extraction 
workflows that allows lab professionals to produce premier quality 
and value-added extraction results. Our workflows provide 
solutions that are the best fit for our customers’ laboratory needs 
and budget, and our customers include biorepositories, contract 
research organizations, academic research laboratories, 
pharmaceutical companies, clinical diagnostic laboratories, and 
government institutions all over the world. We strive to provide 
quality instrumentation and chemistries, as well as dedicated 
technical support – all with a level of post-sale service that is truly 
unmatched.  Visit www.AutoGen.com to learn more.


