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Introduction
The illustra™ GFX™ 96 PCR Purification Kit uses glass-fiber 
matrix technology in a 96-well format for highly efficient 
purification of PCR products. DNA fragments from PCR are  
captured by the matrix in the presence of a chaotropic salt, 
and the contaminants are removed by washing the matrix 
with a buffered ethanol solution. The purified DNA product 
can be eluted with sterile water or a low-ionic strength  
buffer. The kit provides high yields of purified DNA for use  
in a variety of molecular biology applications including 
microarrays, fluorescent sequencing, labeling, hybridization, 
ligation, and transformation (1,2).

illustra GFX 96 PCR Purification Kit delivers:

•	 Fast results: Purification of 96 PCR products in as  
little as 15 min

•	 High purity:	Over 99% removal of primers and dNTPs

•	 Simpler purification:	Absence of hazardous organic  
extractions. Ethanol precipitation is not required to  
isolate purified DNA

•	 High throughput: Validated for use with the Macherey-
Nagel NucleoVac™ 96 vacuum manifold

•	 Convenience: Filter plates, collection plates, and buffered 
solutions in a single kit

illustra GFX 96 PCR Purification Kit and QiaQuick™ 96 PCR 
Purification kits were used to purify PCR fragments for a 
comparative analysis of yield, purity, and performance of  
the purified PCR fragments in downstream applications 
such as restriction enzyme digestions, ligation, cloning, and 
sequencing.

Yield of purified PCR fragments
The percentage yield of purified PCR fragments recovered  
from each kit was determined by A260 measurements.  
Statistical analyses (Student’s t-test with a p-value of 0.0015; 
3 researchers, 6 samples each) show that the illustra GFX 96 
PCR Purification Kit gave a greater percentage yield than the 
QiaQuick 96 PCR Purification Kit in this study (Fig 1). 
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Fig 1. The illustra GFX 96 PCR Purification Kit showed an improved yield  
of purified DNA over the QiaQuick 96 PCR Purification Kit. A 910-bp PCR 
fragment from the Tumor Protein p53 ORF was purified with each kit. The 
percentage yield for each kit was determined with 1.5 μg of purified PCR 
product. Each kit was used according to the manufacturer’s instructions.

Sample purity

Optical density values at 260 and 280 nm can be used to 
assess the purity of a DNA sample in solution. An A260/A280 
value of 1.8 is indicative of a highly pure DNA sample  
whereas values greater than 2 suggest the likelihood of DNA 
fragmentation or the presence of other contaminants. The 
A260/A280 value for samples purified with the illustra GFX 96 
PCR Purification Kit was consistently at 1.8 (Fig 2). 
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Fig 2. Spectrophotometric analysis of sample purity. A 2 μl aliquot of the 
purified 910-bp PCR fragment from the Tumor Protein p53 ORF was used 
to determine sample purity for each kit. Three different researchers used 
each kit to purify 6 different samples. Each kit was used according to the 
manufacturer’s instructions.
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Sequence analyses
Purified PCR samples were sent to the Qiagen™ Sequencing 
Service (QSS) for analysis with M13-forward (-20) and M13-
reverse (-21) primers. All the sequencing reactions, dye 
terminator removal, and sequence analyses were performed 
by the QSS. Statistical analyses of Phred 20 (3, 4) read lengths 
(Student’s t-test with a p-value of 0.3793) suggest that the  
performance of the illustra GFX 96 PCR Purification Kit is  
comparable to that of the QiaQuick 96 PCR Purification Kit.
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Fig 3. Comparable Phred 20 read lengths for the illustra GFX 96 PCR 
Purification Kit and QiaQuick 96 PCR Purification Kit. An aliquot of the purified 
910-bp PCR fragment from the Tumor Protein p53 ORF was sequenced. Each 
purification kit was used according to the manufacturer’s instructions.

Restriction enzyme digestion
Purified DNA samples (200 ng) from the PCR product were 
used for restriction enzyme digestions. HpaII was used for 
the restriction enzyme digests because the DNA substrate 
contained appropriate cleavage sites and in addition, HpaII is 
salt-sensitive to > 50 mM KCl. PCR mixtures normally contain 
high concentrations of salt, and ineffective removal of the 
salt can have adverse effects on downstream applications. 
Control reactions without restriction enzyme were prepared. 
The results were analyzed by agarose gel electrophoresis. 
All purified PCR samples were completely digested with the 
HpaII enzyme (Fig 4).
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Fig 4. Complete HpaII digestion of PCR products purified with: (A) illustra 
GFX 96 PCR Purification and; (B) QiaQuick 96 PCR Purification kits. An aliquot 
of the purified 910-bp PCR fragment from the Tumor Protein p53 ORF was 
digested once. Each purification kit was used according to the manufacturer’s 
instructions.

Ligation and cloning
DNA was purified from PCR products with the GFX 96 PCR 
Purification and the QiaQuick 96 PCR Purification kits. The 
ability of the purified DNA to undergo successful ligation 
reactions into a pUC18-based vector was tested with Qiagen's 
PCR Cloning plus™ Kit. The PCR product was amplified from 
an ampicillin-resistant plasmid but kanamycin was used as 
the selectable marker during the cloning step to eliminate 
the risk of plasmid carryover. Recombinant clones were 
selected using blue/white colony selection. A one-way 
ANOVA was carried out on the number of colonies and the  
p-value was < 0.0001, indicating that the means were  
significantly different. However, since any cloning experiment 
depends on so many variables, it is fair to conclude that both 
kits produced comparable cloning results. The ligation and  
cloning experiments were carried out by three different 
researchers with 6 replicates per researcher (Fig 5).
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Fig 5. Ligation and cloning results depicting improved or comparable  
blue/white colony ratios with the illustra GFX 96 PCR Purification Kit.
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Summary
The illustra GFX 96 PCR Purification Kit provides improved 
or comparable results to that of the QiaQuick 96 PCR 
Purification Kit according to criteria such as ligation and  
cloning, sequencing analyses, and restriction enzyme  
digestion. With regards to sample purity and yield, illustra 
GFX 96 PCR Purification Kit outperforms Qiagen’s QiaQuick  
96 PCR Purification Kit.
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Ordering information
illustra GFX 96 PCR Purification Kit 28-9034-37 
(2 × 96-well plates)

illustra GFX 96 PCR Purification Kit  28-9034-45 
(10 × 96-well plates)
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