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GX Cell-Free Plasma DNA Kit 

 

For Purification of Cell-Free Circulating DNA (cfc-DNA)  

From: 

       

      Human Plasma or Serum 

      Animal Plasma or Serum 
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Description 

It has been extensively evaluated that utilizing cell-free circulating DNA (cfc-DNA) from plasma or serum 
as a potential source for biomarker. Many biomarkers from cfc-DNA have been detected for certain 
cancers and disease with different states as well as fetal DNA in maternal blood. The quantification of 
biomarker in cfc-DNA has been used for the early diagnosis, prognosis and monitoring of therapy for 
several cancer types and autoimmune diseases. Cell-free mitochondrial DNA (cfmtDNA) is also under 
investigation for its clinical significance. This cfc-DNA is usually present as short fragments of less than 
1000 bp. In addition, cell-free fetal DNA has been widely used as a non-invasive prenatal diagnosis 
including early identification of fetal sex, genetic studies for families at high risk for inherited genetic 
disorders, screening for Rhesus factor, screening for aneuploidy and identification of preeclampsia.  

The GX Cell-free Plasma DNA Kit represents a novel technology for cfc-DNA isolation from plasma or 
serum samples (0.2-2ml). This technology combines the novel lysis buffer with speed of spin and 
selective binding properties of a silica-gel-based membrane technology. The plasma or serum samples 
are firstly mixed with novel LN buffer followed by centrifugation to obtain the pellets. The pellets re-
suspended in PBS are further lysed and homogenized in the presence of a buffer containing denaturing 
guanidine chloride, which immediately inactivates DNAase to ensure isolation of intact DNA. 
Isopropanol is added to provide appropriate binding conditions, and the sample is then applied to the 
mini column where the total DNA binds and contaminants are efficiently washed away. Since the most 
of PCR inhibitors in the plasma or serum are eliminated in the initial pelleting procedure, the high-
quality PCR inhibitor-free cfc-DNA is then eluted in Elution Buffer A and is ready for the downstream 
applications. The procedure of GX Cell-Free Plasma DNA Kit can be automated in the QIAcube (Qigen) 
after the pellet is re-suspended in 200µL of PBS 
 
The GX Cell-free Plasma DNA Kit contains all the components needed for the purification of cfc-DNA 
from different volumes (0.2 to 2 mL) of plasma or serum by using a single Mini column. The purified DNA 
can be directly used for different downstream applications, such as PCR, multiplex PCR, real time PCR, 
Southern blot, genotyping and Sanger sequencing as well as NGS. 
 

Customer-Supplied Reagents and Equipment  
 Benchtop microcentrifuge  

 Micropipettors  

 15 mL and/or 50 mL tubes  

 96 – 100% ethanol  
 

Storage Conditions and Product Stability  
All buffers should be kept tightly sealed and stored at room temperature (15-25°C) for up to 2 years 
without showing any reduction in performance.  
GX Cell-Free Plasma DNA Kits contain ready-to-use Proteinase solution, which is dissolved in a specially 
prepared storage buffer. The Proteinase is stable for up to 2.5 years after delivery when stored at room 
temperature. To prolong the lifetime of Proteinase, storage at 2–8°C is recommended.  
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Quality Control  
In accordance with GenoExpress’s Quality Management System, each lot of GX Cell-Free Plasma DNA Kit 
is tested against predetermined specifications to ensure consistent product quality.  
 

Product Use Limitations  
GX Cell-Free Plasma DNA Kits is designed for research purposes only. It is not intended for diagnostic 
use.  
 

Product Warranty and Satisfaction Guarantee  
GenoExpress LLC guarantees the performance of all products in the manner described in our product 
manual. The customer must determine the suitability of the product for its particular use.  
 

Safety Information  
Ensure that a suitable lab coat, disposable gloves and protective goggles are worn when working with 
chemicals. For more information, please consult the appropriate Material Safety Data Sheets (MSDSs). 
These are available as PDF files online at www.genoexpress.com.  
GL Buffer contains guanidine hydrochloride (GnHCl), and should be handled with care. GnHCl forms 
highly reactive compounds when combined with bleach, thus care must be taken to properly dispose of 
any of these solutions. If liquid containing this buffer is spilt, clean with suitable laboratory detergent 
and water. If the spilt liquid contains potentially infectious agents, clean the affected area first with 
laboratory detergent and water, and then with 1% (v/v) sodium hypochlorite.  
Plasma or serum of all human and animal subjects is considered potentially infectious. All necessary 
precautions recommended by the appropriate authorities in the country of use should be taken when 
working with plasma or serum. 
 
 

Kit Description and Components 
Catalog No C109-50 C109-100 Storage 

Preps 50 100 - 

Mini Column 50 100 RT 

LN Buffer 260 520 RT 

Protease 1.2ml 2.4ml 4oC 

GL Buffer 12 ml 24 ml RT 

Washing Buffer I 30ml 60ml RT 

Washing Buffer II 30ml 60ml RT 

Elution Buffer A 25ml 50ml RT 

Collection Tubes 100 200 RT 

Manual 1 1 - 
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 GX Cell-Free Plasma DNA Kit Procedure 

 
 
Protocol: Purification of cfc-DNA from Plasma or Serum 
(Spin-Column Protocol) 
 

Things to do before starting 

 GL Buffer may form a precipitate upon storage. If necessary, warm to 60°C until the 
precipitate is fully dissolved. 

 Washing Buffer I and Washing Buffer II are supplied as concentrates. Before using them 
for the first time, add the appropriate amount of ethanol (96–100%) as indicated on the 
label of the bottle to obtain a working solution. 

 Preheat a water bath to 60°C prior to step 3. 

 Preheat the Elution Buffer A at 60oC prior to step 9. 

 All centrifuge steps are performed at room temperature. 
 



 

info@genoexpress.com  Order online:  www.de.genoexpress.com 

Procedure: 
 

1. Pipet 1 volume of plasma or serum (0.2-2 ml) into 2 ml microcentrifuge tube or 15 ml 
conical tube, add 2.5 volume of the LN buffer (0.5-5 ml), mix the content by inverting 
tube for 4-6 times. Incubate the tube at room temperature for 2 min, and then 
centrifuge the 2 ml microcentrifuge tube at 12000 RPM for 2 min, or centrifuge 15 ml 
conical tube at 5000 RPM (4500× g) for 2 min. Discard the supernatant and resuspend 
the pellet with 200 µl of PBS. Note: For example, mix 5 ml of LN buffer with 2 ml plasma 
or serum in the 15 ml conical tube.  

 
2. Transfer the re-suspended pellet into 1.5 or 2-ml microcentrifuge tube if the pellet is 

in the 15 ml conical tube. Add 20 µl Protease provided in the kit. Continue with step3. 
Note: RNA digestion is not necessary. RNAs are degraded after the addition of LN buffer 
into the sample. 

  
3. Add 200 μl GL Buffer into sample and pipetting mix 3 times followed by pulse-

vortexing for 4-6 seconds, and incubate the mixture at 60°C for 10 min. Note: It is 
essential that the sample and GL Buffer are mixed immediately and thoroughly by pulse-
vortexing to yield a homogeneous solution. 

 
4. Add 200 μl isopropanol (100%) to the sample, and mix thoroughly by pulse-votexing 

for 4-6 seconds. Incubate the mixture at room temperature for 5 min. Note: It is 
important that the sample and the isopropanol are mixed thoroughly to yield a 
homogeneous solution. 

 
5. Pipet the mixture from step 4 into the Mini column placed in a 2-ml collection tube 

(provided). Centrifuge the tube at ≥ 6000 x g (8000 rpm) for 1 min. Discard filtration 
and collection tube. Note: If the sample solution does not pass through the column, 
centrifuge for 1 min at full speed or until all sample solution passes through the column. 

 
6. Place the Mini column in a new 2-ml collection tube (provided), add 500 μl Washing 

Buffer I, and centrifuge for 1 min at ≥ 6000 x g (8000 rpm). Discard filtration and 
collection tube. 

 
7. Place the Mini column in a new 2-ml collection tube (provided), add 500 μl Washing 

Buffer II, and centrifuge for 3 min at 16,000 x g (14,000 rpm) to dry the Mini column 
membrane. Discard filtration and save the collection tube for step 8. 

 
8. Place the Mini column in the 2-ml collection tube, and centrifuge for 1 min at 16,000 x 

g. Discard filtration and the collection tube. Note: It is important to dry the membrane 
of the Mini column. Residual ethanol may interfere with subsequent reactions. 
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9. Place the Mini column in a clean 1.5 ml or 2-ml microcentrifuge tube (not provided), 
and pipet 60-200 μl Elution Buffer A (preheated at 60oC) directly onto the center of 
Mini column membrane. Incubate at room temperature for 3-5 min, and then 
centrifuge for 1 min at ≥ 6000 x g (8000 rpm) to elute. Note: Elution with 100-200µL of 
Elution buffer A is suggested for 2ml of plasma as the start material.  
 

10. Recommendation: For maximum DNA yield, repeat elution one more time as 
described in step 9.  Note: Do not elute more than 200 μl eluate into the 1.5-ml 
microcentrifuge tube; otherwise, the Mini column will come into contact with the 
eluate. Store the eluted DNA at -20oC or -80oC for long term storage. 

 
Troubleshooting Guide 
Scientists in GenoExpress Technical Services are available to answer questions you may have in 
your applications. Please contact with support@genoexpress.com. 
 

Comments Suggestions 

Mini column clogging 

 

Reduce the amount of starting material and centrifuge the 
mixture at a maximal speed until all the lyses pass through 
the column. 

The centrifugation temperature should be set at 20-25oC. 
Precipitation may occur if the temperature is too low  

Low Nucleic Acid yield 

 

The yield of nucleic acid may vary from a donor to a donor. 
It can be low when plasma or serum from Leukoreduced 
blood as the start material. A larger amount of the starting 
material is recommended. 

DNA degraded 

 

GL buffer should be mixed with pellet suspension 
immediately and completely at step 3 in order to inactive 
the DNase. 

DNA does not perform well in 
downstream experiments 

 

a) Salt carryover during elution. Ensure that Washing 
Buffer I stored at room temperature (20–30°C). 
b) Ethanol carryover during washing with the Washing 
Buffer II, be sure to dry the column membrane by 
centrifugation at 16000 x g for 1min at step 8. Following 
the centrifugation, remove the column from the 
centrifuge tube carefully so the column does not contact 
the flow-through as this will result in carryover of ethanol. 

c) DNA is too low to be detected in some of plasma or 
serum from leukoreduced blood. 
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