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Kit Contents

QIAEX II Gel Extraction Kit QIAEX II (150) QIAEX II (500)

Catalog No. 20021 20051

No. of preparations* 150 500
(10 µl QIAEX II per prep)

QIAEX II Suspension 3 x 0.5 ml 5 x 1 ml

Buffer QX1† (with pH indicator) 2 x 100 ml 6 x 100 ml

Buffer PE (concentrate) 2 x 20 ml 6 x 20 ml

Handbook 1 1

* Routine purifications from gel slices >100 mg which contain fragments <100 bp or where the gels are  >2% agarose
require additional Buffer QX1 to perform the full number of extractions (see ordering information, page 21).

† Buffer QX1 contains chaotropic salt which is an irritant. Take appropriate laboratory safety precautions and
wear gloves when handling.

Storage Conditions
QIAEX® II Gel Extraction Kits should be stored dry at room temperature (15–25°C). When
stored under these conditions and handled appropriately, the kits can be stored for at
least 12 months without showing any reduction in performance, capacity, or quality of
separation.

Product Use Limitations
QIAEX II Gel Extraction Kits are developed, designed, and sold for research purposes only.
They are not to be used for human diagnostic or drug purposes or to be administered to
humans unless expressly cleared for that purpose by the Food and Drug Administration in
the USA or the appropriate regulatory authorities in the country of use. All due care and
attention should be exercised in the handling of many of the materials described in this
text.
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Product Warranty and Satisfaction Guarantee
QIAGEN guarantees the performance of all products in the manner described in our
product literature. The purchaser must determine the suitability of the product for its 
particular use. Should any product fail to perform satisfactorily due to any reason other
than misuse, QIAGEN will replace it free of charge or refund the purchase price. We
reserve the right to change, alter, or modify any product to enhance its performance and
design. If a QIAGEN product does not meet your expectations, simply call your local 
Technical Service Department. We will credit your account or exchange the product —
as you wish. 

A copy of QIAGEN terms and conditions can be obtained on request, and is also 
provided on the back of our invoices. If you have questions about product specifications
or performance, please call QIAGEN Technical Services or your local distributor.

Quality Control
As part of the stringent QIAGEN quality assurance program, the performance of QIAEX II
Kits is monitored routinely and on a lot-to-lot basis. QIAEX II Kits are tested by isolation of
DNA fragments of various sizes from either aqueous solution or agarose gel. The quality
of the isolated DNA is checked by several assays commonly used for nucleic acids. The
DNA binding capacity of QIAEX II resin is tested by determining the recovery from a specific
amount of loaded DNA.

Technical Assistance
At QIAGEN we pride ourselves on the quality and availability of our technical support.
Our Technical Service Departments are staffed by experienced scientists with extensive
practical and theoretical expertise in molecular biology and the use of QIAGEN products.
They are always available to discuss any general or specific questions you may have. If
you have any questions or experience any problems regarding the QIAEX II Gel Extraction
Kit, or QIAGEN products in general, please do not hesitate to contact us.

QIAGEN customers are also a major source of information regarding advanced or
specialized uses of our products. This information is helpful to other scientists as well as to
the researchers at QIAGEN. We therefore also encourage you to contact us if you have
any suggestions about product performance or new applications and techniques.

For technical assistance and more information please call one of the QIAGEN Technical
Service Departments or local distributors listed on the last page.
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Introduction
QIAEX II Gel Extraction Kit is designed to extract and purify DNA from any agarose gel
in either TAE (Tris-acetate/EDTA) or TBE (Tris-borate/EDTA) buffer without phenol
extraction or ethanol precipitation. The QIAEX II silica particles have been optimized to
enhance recovery of very small and very large DNA fragments. DNA molecules of 40 bp
to 50 kb are adsorbed to QIAEX II particles in the presence of high salt. All non-nucleic
acid impurities such as agarose, proteins, salts, and ethidium bromide are removed during
washing steps. The pure DNA is efficiently eluted in just 20 µl of Tris buffer or water and
is suitable for most subsequent applications, e.g., restriction digestion, labeling, ligation,
PCR, sequencing, and microinjection (see Applications using QIAEX II Purified Fragments,
page 11).

About this Handbook
This handbook contains technical information about QIAEX II to help you make the most
of the system. The handbook explains the principle behind QIAEX II and outlines the major
steps of the procedure. Detailed protocols for agarose gel extraction, polyacrylamide gel
extraction, and for desalting and concentrating DNA solutions are provided. A
troubleshooting guide is also included to help analyze problems which may occur.

QIAEX II adds a number of new advantages such as simplified handling and a more
robust, streamlined procedure, to all the familiar benefits of its predecessor — QIAEX.
QIAEX II silica particles are even easier to pellet and resuspend, and are also less
susceptible to over-drying before elution. The QIAEX II Gel Extraction Kit also requires
fewer wash steps and buffers. The solubilization and binding Buffer QX1 now contains
a pH indicator, allowing easy determination of optimal pH for DNA-binding. Turn to
page 10 for detailed information.

For long-time QIAEX users, please become familiar with the appropriate new protocol in
this handbook and discard any old QIAEX handbooks in the laboratory. 

IMPORTANT: Always use the protocol or handbook provided with the product.
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QIAEX II Gel Extraction Procedure
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QIAEX II Specifications
Maximum binding capacity: 5 µg DNA per 10 µl QIAEX II suspension

Recovery: 60–95% of DNA fragments 40 bp – 50 kb

Minimum elution volume: 20 µl

The QIAEX II Principle
With the QIAEX II Gel Extraction Kit, extraction and purification of DNA fragments are
based on solubilization of agarose and selective, quantitative adsorption of nucleic acids
to the QIAEX II silica-gel particles in the presence of high salt. Elution of the DNA is
accomplished with a low-salt solution such as Tris buffer or water.

Solubilization of agarose without NaI

The optimized Buffer QX1 in QIAEX II Kits efficiently solubilizes agarose, and does not
contain NaI. Residual NaI may be difficult to remove from DNA samples, and reduces the
efficiency of subsequent enzymatic reactions such as blunt-end ligation.

The standard QIAEX II Gel Extraction protocol is used to extract DNA from 0.3–2% 
standard or low-melt agarose gels in TAE or TBE buffer. The concentration of agarose in
the gel determines the size range of DNA molecules which can be resolved (Table 1).

Table 1. Separation range in TAE gels containing different concentrations of agarose (1) 

Agarose Size of DNA fragments separated 

0.3% 5 – 60 kb

0.5% 1 – 30 kb

0.7% 0.8 – 12 kb

1.0% 0.5 – 10 kb

1.2% 0.4 – 7 kb

1.5% 0.2 – 3 kb

2.0% 0.05 – 2 kb
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A typical agarose gel slice is solubilized by adding 3 volumes of Buffer QX1 to 1 volume
of gel (e.g., 300 µl of Buffer QX1 is added to 100 mg gel slice) and incubating at 50°C
for 10 minutes. The high concentration of a chaotropic salt in Buffer QX1 disrupts
hydrogen bonding between sugars in the agarose polymer, allowing solubilization of the
gel slice. In addition, the high salt concentration dissociates DNA binding proteins from
the DNA fragments.

With Buffer QX1, DNA can be extracted from TBE gels without an extra TBE modifier. TBE
gels are not as readily solubilized as TAE gels due to the formation of complexes between
borate and the cis-diol groups of sugar monomers and polymers. Chaotropic salts cannot
solubilize these gels without additional sugar monomers such as sorbitol or mannitol to
chelate the free borate. Ready-to-use Buffer QX1 has been optimized to effectively dissolve
either TAE or TBE gels.

A ≤2% agarose gel slice is normally solubilized within 2–3 minutes with Buffer QX1 at
50°C. The incubation with QIAEX II is extended to 10 minutes to complete the adsorption
of DNA to the QIAEX II particles.

Efficient DNA adsorption to QIAEX II — salt and pH dependence

Adsorption of DNA to glass, silica gel, or diatomaceous earth in high salt is a well known
phenomenon (2). Incubation of a DNA solution in a highly electrolytic environment with
large anions (e.g., from chaotropic salts) causes a modification in the structure of water (3),
forcing the DNA to adsorb to the silica particles. Adsorption of fragments smaller than
100 bp is enhanced by increasing the salt concentration, while fragments larger than
4 kb are adsorbed at lower salt concentrations.

Adsorption of DNA to silica also depends on pH. Adsorption efficiency is typically 95%
if the pH is ≤7.5, and is drastically reduced at higher pH (Figure 1). If the pH of the
binding mixture is >7.5, the optimal pH for DNA binding can be achieved by adding a
small volume of 3M sodium acetate, pH 5.0.

Figure 1. pH dependence of DNA adsorption to silica. 1 µg of a 2.9-kb fragment was adsorbed at different pH
values and eluted with 10 mM Tris·Cl, pH 8.5. The graph shows percentage DNA recovery, reflecting the relative
adsorption efficiency, versus pH of adsorption.
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pH indicator in solubilization & binding Buffer QX1

Buffer QX1 in QIAEX II Gel Extraction Kits is used for solubilization of agarose gel slices
and binding of DNA to the QIAEX II silica particles. Buffer QX1 now contains a pH indicator,
allowing easy determination of the optimal pH for DNA binding. DNA adsorption requires
a pH ≤7.5, and the pH indicator appears yellow in this range. If the pH is >7.5, which
can occur if the agarose gel electrophoresis buffer is frequently used or incorrectly
prepared, the binding mixture turns orange or violet (Figure 2). This means that the pH of
the sample exceeds the buffering capacity of Buffer QX1 and DNA adsorption will be
inefficient. In this case, the pH of the binding mixture can easily be corrected by addition
of a small volume of 3M sodium acetate, pH 5.0, before proceeding with the protocol. 

As an additional benefit, the color of the binding mixture allows easy visualization of any
unsolubilized agarose, ensuring complete solubilization and maximum yields. The
indicator dye does not interfere with DNA binding and is completely removed during the
cleanup procedure.

Figure 2. Indicator dye in solubilization & binding Buffer QX1 identifies optimal pH for DNA binding.

Washing

DNA molecules bind to the QIAEX II particles during the adsorption step, and all non-
nucleic acid impurities such as agarose, proteins, ethidium bromide, and salts remain in
the supernatant. A high salt wash with Buffer QX1 removes residual agarose, and two
washes with ethanol-containing Buffer PE efficiently remove salt contaminants. All traces
of supernatant must be carefully removed at each step to eliminate impurities and reduce
buffer carryover.

Washed QIAEX II particles carrying adsorbed DNA are pelleted and air-dried at room
temperature for 10–15 minutes. Drying the pellet is necessary to remove all traces of
residual ethanol which may interfere with subsequent enzymatic reactions.

Optimal pH pH too high
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Elution in low-salt solutions

Elution efficiency depends on pH and salt concentration. Contrary to adsorption, elution
is best under basic conditions and low salt concentrations when using QIAEX II. DNA is
typically eluted with 20 µl of 10 mM Tris·Cl, pH 8.5, or with water. The maximum elution
efficiency is achieved between pH 7.0 and 8.5. When using water to elute, make sure that
the pH value is within this range. In addition, DNA must be stored at –20°C when eluted
with water, since DNA may degrade in the absence of a buffering agent. The purified
DNA can also be eluted in TE (10 mM Tris·Cl, 1 mM EDTA, pH 8.0), but the EDTA may
inhibit subsequent enzymatic reactions.

Elution efficiency also depends on temperature. DNA fragments smaller than 4 kb are
recovered with 70–95% efficiency when eluted at room temperature with a 5-min
incubation. For efficient elution of DNA fragments larger than 4 kb, the incubation
temperature should be increased to 50°C.

After elution, QIAEX II is pelleted by centrifugation. The supernatant containing pure DNA
is easily removed from the QIAEX II pellet, ready for use in subsequent applications.

Applications using QIAEX II purified fragments

DNA purified with QIAEX II is suitable for various applications, for example, restriction
digestion, labeling, ligation, transformation, PCR, sequencing, in vitro transcription, and
microinjection. Some applications, such as sequencing, blunt-end ligation, in vitro transcription,
or microinjection, are highly sensitive to resin carryover and residual salts, and therefore
all traces of supernatant must be carefully removed at each wash step. After elution, the
supernatant containing the pure DNA should be carefully removed from the QIAEX II pellet.
If necessary, the supernatant may be centrifuged a second time to ensure complete
removal of all QIAEX II particles.

For sensitive downstream applications such as fluorescent sequencing, QIAquick™ Gel
Extraction Kits (see ordering information, page 21) are recommended. QIAquick Gel
Extraction Kits combine a convenient microspin format with a specially designed silica
membrane. The quality of the purified DNA is less dependent on the handling procedures.

1. Sambrook, J., Fritsch, E.F., and Maniatis, T. (1989) Molecular Cloning: A Laboratory Manual, Cold Spring Harbor,
NY: Cold Spring Harbor Laboratory Press.

2. Vogelstein, B., and Gillespie, D. (1979) Preparative and analytical purification of DNA from agarose. 
Proc. Natl. Acad. Sci. USA 76, 615–619.

3. Hamaguchi, K., and Geiduschek, E.P. (1962) The effect of electrolytes on the stability of deoxyribonucleate 
helix. J. Am. Chem. Soc. 84, 1329–1337.
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QIAEX II Agarose Gel Extraction Protocol
This protocol is designed for the extraction of 40-bp to 50-kb DNA fragments from 
0.3–2% standard or low-melt agarose gels in TAE or TBE buffers.

Notes: • The yellow color of Buffer QX1 indicates a pH ≤7.5.

• Add ethanol (96–100%) to Buffer PE before use (see bottle label for volume).

• A heating block or water bath at 50°C is required.

• 3M sodium acetate, pH 5.0, may be necessary.

• All centrifugation steps are at maximum speed (≥10,000 x g, ~13,000 rpm) 
in a conventional, table-top microcentrifuge.

• For DNA fragments larger than 10 kb, mix by gently flicking the tube to 
avoid shearing the DNA. Do not vortex the tube.

1. Excise the DNA band from the agarose gel with a clean, sharp scalpel.

Minimize the size of the gel slice by removing excess agarose. Use a 1.5-ml microfuge
tube for processing up to 250 mg agarose.

2. Weigh the gel slice in a colorless tube. Add 3 volumes of Buffer QX1 to 1 volume of
gel for DNA fragments 100 bp – 4 kb; otherwise, follow the table below.
For example, add 300 µl of Buffer QX1 to each 100 mg of gel.

DNA fragments <100 bp Add 6 volumes of Buffer QX1

DNA fragments >4 kb Add 3 volumes of Buffer QX1 
plus 2 volumes of H2O

>2% or Metaphor agarose gels Add 6 volumes of Buffer QX1

3. Resuspend QIAEX II by vortexing for 30 sec. Add QIAEX II to the sample according to
the table below and mix. 

≤2 µg DNA Add 10 µl of QIAEX II

2–10 µg DNA Add 30 µl of QIAEX II

Each additional 10 µg DNA Add additional 30 µl of QIAEX II

4. Incubate at 50°C for 10 min to solubilize the agarose and bind the DNA. Mix by 
vortexing* every 2 min to keep QIAEX II in suspension. Check that the color of the
mixture is yellow.
If the color of the mixture is orange or purple, add 10 µl 3M sodium acetate, pH 5.0,
and mix. The color should turn to yellow. The incubation should then be continued
for an additional 5 min at least. 
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Protocol

The adsorption of DNA to QIAEX II particles is only efficient at pH ≤7.5. Buffer QX1
now contains a pH indicator which is yellow at pH ≤7.5, and orange or violet at
higher pH, allowing easy determination of the optimal pH for DNA binding.

5. Centrifuge the sample for 30 sec and carefully remove supernatant with a pipet.

6. Wash the pellet with 500 µl of Buffer QX1.

Resuspend the pellet by vortexing*. Centrifuge the sample for 30 sec and remove
all traces of supernatant with a pipet. This wash step removes residual agarose
contaminants.

7. Wash the pellet twice with 500 µl of Buffer PE.

Resuspend the pellet by vortexing*. Centrifuge the sample for 30 sec and carefully
remove all traces of supernatant with a pipet. These washing steps remove residual
salt contaminants.

8. Air-dry the pellet for 10–15 min or until the pellet becomes white.

If 30 µl of QIAEX II suspension is used, air-dry the pellet for approximately 30 min.
Do not vacuum dry, as this may cause overdrying. Overdrying the QIAEX II pellet
may result in decreased elution efficiency.

9. To elute DNA, add 20 µl of 10 mM Tris·Cl, pH 8.5 or H2O and resuspend the pellet by
vortexing*. Incubate according to the table below.

DNA fragments ≤4 kb Incubate at room temp. for 5 min

DNA fragments 4–10 kb Incubate at 50°C for 5 min

DNA fragments >10 kb Incubate at 50°C for 10 min

Elution efficiency is dependent on pH. The maximum elution efficiency is achieved
between pH 7.0 and 8.5. When using water for elution, make sure that the pH is
within this range, and store DNA at –20°C as DNA may degrade in the absence of
a buffering agent. The purified DNA can also be eluted in TE buffer (10 mM Tris·Cl,
1 mM EDTA, pH 8.0) but the EDTA may inhibit subsequent enzymatic reactions.

10. Centrifuge for 30 sec. Carefully pipet the supernatant into a clean tube.

The supernatant now contains the purified DNA. 

11. Optional: repeat steps 9 and 10 and combine the eluates.

A second elution step will increase the yield by approximately 10–15%.

* For fragments larger than 10 kb, resuspend the pellet by inverting and flicking the tube. Vortexing can cause 
shearing of large DNA fragments.
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QIAEX II Polyacrylamide Gel Extraction Protocol
Notes: • The yellow color of Buffer QX1 indicates a pH ≤7.5.

• Add ethanol (96–100%) to Buffer PE before use (see bottle label for volume).

• A heating block or water bath at 50°C is required.

• 3M sodium acetate, pH 5.0, may be necessary.

• All centrifugation steps are at maximum speed (≥10,000 x g, ~13,000 rpm)
in a conventional, table-top microcentrifuge.

• Prepare diffusion buffer: 0.5 M ammonium acetate; 10 mM magnesium
acetate; 1 mM EDTA, pH 8.0; 0.1% SDS.

• A disposable plastic column or a syringe barrel containing either a Whatman®

GF/C filter or packed, siliconized glass wool will be required for each
extraction.

1. Excise the gel slice containing the DNA band with a clean, sharp scalpel. 

Minimize the size of the gel slice by removing excess polyacrylamide. 

2. Weigh the gel slice. Add 1–2 volumes of diffusion buffer to 1 volume of gel 
(i.e., 100–200 µl for each 100 mg of gel).

3. Incubate at 50°C for 30 min.

4. Microcentrifuge the sample for 1 min. 

5. Carefully remove the supernatant using a pipet or a drawn-out Pasteur pipet. Pass
the supernatant through a disposable plastic column or a syringe containing either
a Whatman GF/C filter or packed, siliconized glass wool to remove any residual
polyacrylamide.

6. Calculate the approximate volume of the recovered supernatant.

7. For DNA fragments <100 bp, add 6 volumes of Buffer QX1 to 1 volume of sample.
Otherwise, add 3 volumes Buffer QX1. Check that the color of the mixture is yellow.
If the color of the mixture is orange or purple, add 10 µl 3M sodium acetate, pH 5.0,
and mix. The color should turn to yellow. 

The adsorption of DNA to QIAEX II particles is only efficient at pH ≤7.5. Buffer QX1
now contains a pH indicator which is yellow at pH ≤7.5, and orange or violet at
higher pH, allowing easy determination of optimal pH for DNA-binding.

8. Resuspend QIAEX II by vortexing for 30 sec.
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Protocol

9. Add 10 µl of QIAEX II and mix. Incubate at room temperature for 10 min. 
Vortex every 2 min to keep QIAEX II in suspension. 

10. Centrifuge the sample for 30 sec and remove supernatant.

11. Wash the pellet twice with 500 µl of Buffer PE.

12. Air-dry the pellet for 10–15 min or until the pellet becomes white.

Do not vacuum dry, as this may cause overdrying. Overdrying the QIAEX II pellet
may result in decreased elution efficiency.

13. To elute DNA, add 20 µl of 10 mM Tris·Cl, pH 8.5, or H2O and resuspend the 
pellet by vortexing. Incubate for 5 min at room temperature.

Elution efficiency is dependent on pH. The maximum elution efficiency is achieved
between pH 7.0 and 8.5. When using water for elution, make sure that the pH is
within this range, and store DNA at –20°C as DNA may degrade in the absence of
a buffering agent. The purified DNA can also be eluted in TE buffer (10 mM Tris·Cl,
1 mM EDTA, pH 8.0) but the EDTA may inhibit subsequent enzymatic reactions.

14. Centrifuge for 30 sec. Carefully transfer the supernatant into a clean tube. 

The supernatant now contains pure DNA. 

15. Optional: repeat steps 13 and 14 and combine the eluates. 

A second elution step will increase the yield by approximately 10–15%.
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QIAEX II Protocol for Desalting and 
Concentrating DNA Solutions
QIAEX II Gel Extraction Kit can be used to purify and concentrate DNA fragments from
40 bp to 50 kb from aqueous solutions without phenol extraction or ethanol precipitation.
Enzymes such as phosphatases, restriction endonucleases, polymerases, as well as dNTPs,
and salts are removed. For direct purification from PCR reactions, use the QIAquick PCR
Purification Kit (see ordering information, page 21) to recover PCR products and efficiently
remove primers. 

Notes: • The yellow color of Buffer QXI indicates a pH ≤7.5.

• Add ethanol (96–100%) to Buffer PE before use (see bottle label for volume).

• All centrifugation steps are at maximum speed (≥10,000 x g, ~13,000 rpm) 
in a conventional table-top microcentrifuge.

• For DNA fragments larger than 10 kb, mix by gently flicking the tube to avoid
shearing the DNA. Do not vortex the tube.

1. Transfer the sample to a colorless tube. Add 3 volumes of Buffer QX1 to 1 volume of
sample. 
For DNA fragments 100 bp – 4 kb; otherwise follow the table below.

DNA fragments <100 bp Add 6 volumes of Buffer QX1

DNA fragments >4 kb Add 3 volumes of Buffer QX1 
plus 2 volumes of H2O

2. Check that the color of the sample mixture is yellow. 

If the color of the mixture is orange or purple, add 10 µl 3M sodium acetate, pH 5.0,
and mix. The color should now be yellow. 

The adsorption of DNA to QIAEX II particles is only efficient at pH ≤7.5. Buffer QX1
now contains a pH indicator which is yellow at pH ≤7.5, and orange or violet at
higher pH, allowing easy determination of the optimal pH for DNA-binding.

3. Resuspend QIAEX II by vortexing 30 sec.

4. Add 10 µl of QIAEX II per 5 µg of DNA and mix*. Incubate at room temperature for
10 min. Mix every 2 min to keep QIAEX II in suspension.

5. Centrifuge the sample for 30 sec and remove supernatant.

6. Wash the pellet twice with 500 µl of Buffer PE.



7. Air-dry the pellet for 10–15 min or until the pellet becomes white.

Do not vacuum dry, as this may cause overdrying. Overdrying the QIAEX II pellet
may result in decreased elution efficiency.

8. To elute DNA, add 20 µl of 10 mM Tris·Cl, pH 8.5, or H2O and resuspend the pellet by 
vortexing*. Incubate according to the table below.

DNA fragments ≤4 kb Incubate at room temp. for 5 min

DNA fragments 4–10 kb Incubate at 50°C for 5 min

DNA fragments >10 kb Incubate at 50°C for 10 min

Elution efficiency is dependent on pH. The maximum elution efficiency is achieved
between pH 7.0 and 8.5. When using water for elution, make sure that the pH is
within this range, and store DNA at –20°C as DNA may degrade in the absence of
a buffering agent. The purified DNA can also be eluted in TE buffer (10 mM Tris·Cl,
1 mM EDTA, pH 8.0) but the EDTA may inhibit subsequent enzymatic reactions.

9. Centrifuge for 30 sec. Carefully transfer the supernatant into a clean tube. 

The supernatant now contains pure DNA. 

10. Optional: repeat steps 8 and 9 and combine the eluates. 

A second elution step will increase the yield by approximately 10–15%.

* For fragments larger than 10 kb, resuspend the pellet by inverting and flicking the tube. Vortexing can cause 
shearing of large DNA fragments.
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Comments and Suggestions

Poor DNA recovery

a) Ethanol was not added Repeat procedure with correctly prepared Buffer PE.
to concentrated Buffer PE 
before use

b) pH of electrophoresis The electrophoresis buffer has been repeatedly used or
buffer too high (binding incorrectly prepared, resulting in a sample pH that 
mixture turns orange or exceeds the buffering capacity of Buffer QX1 and leads
violet). to inefficient DNA binding. Add 10 µl of 3M sodium

acetate, pH 5.0, to the sample and mix. The color of
the mixture should turn yellow indicating the correct pH
for DNA binding. For binding mixtures with only small
color changes (slight orange color), add the sodium
acetate.

c) Inappropriate elution DNA will only be eluted in the presence of low salt 
buffer buffer (e.g., 10 mM Tris·Cl, pH 8.5) or water. Check the

pH and salt concentration of the elution buffer.

d) Incomplete solubilization Mix the tube every 2 min during the solubilization step.
of gel slice in Buffer QX1 Large gel slices may require a few extra minutes at 50°C

to solubilize. DNA will remain in any undissolved agarose.

e) Low salt concentration Sufficient salt must be present during the adsorption
during adsorption step. Weigh the gel slice weight accurately and add the

appropriate amount of Buffer QX1.

f) Insufficient amount of Enough QIAEX II must be present at the adsorption step 
QIAEX II to bind DNA: 

≤2 µg DNA Add 10 µl of QIAEX II
2–10 µg DNA Add 30 µl of QIAEX II
Each additional 10 µg Add additional 30 µl of QIAEX II

Troubleshooting Guide
This troubleshooting guide may be helpful in solving any problems which may arise. The
scientists at QIAGEN Technical Services are always happy to answer any questions you
may have about either the information and protocol(s) in this handbook or molecular
biology applications (see page 23).
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Comments and Suggestions

g) Buffer QX1 incompletely If Buffer QX1 is not completely removed, the subsequent 
removed before wash Buffer PE washing steps may not efficiently remove all 
step with Buffer PE traces of salt. The presence of high concentrations of salt

may prevent complete elution of DNA from the QIAEX II
particles. Additionally, residual salt may result in poor 
performance of the DNA in subsequent enzymatic 
reactions.

h) Over-dried QIAEX II Do not use a vacuum dryer to dry the QIAEX II pellet. If 
pellet pellet is dried too extensively, the DNA may irreversibly

bind to the QIAEX II particles, resulting in decreased
recovery.

i) Insufficient volume of Increase volume of elution buffer in proportion to amount 
elution buffer of extra QIAEX II added. An optional extra elution step

will increase yield by approximately 10–15%.

j) Incorrect volume of <100 bp DNA Add 6 volumes of Buffer QX1
Buffer QX1 added for 100 bp – 4 kb DNA Add 3 volumes of Buffer QX1
solubilization > 4 kb DNA Add 3 volumes of Buffer QX1

plus 2 volumes of H2O
> 2% or Metaphor Add 6 volumes of Buffer QX1
agarose gels

(see page 8 for a description of the underlying principle)

DNA does not perform well in subsequent reactions

a) Incomplete removal of Salt from Buffer QX1 may be carried over and inhibit 
Buffer QX1 supernatant subsequent enzymatic reactions. Wash twice with 

Buffer PE.

b) Incomplete removal of Residual ethanol may reduce elution efficiency. Carefully 
Buffer PE supernatant remove all Buffer PE, which contains ethanol, to enable 

pellet to dry sufficiently before elution. 

c) Incomplete removal of QIAEX II particles may bind proteins (e.g., enzymes) 
QIAEX II particles after under low salt conditions, and reduce enzyme activity in 
elution subsequent reactions. If QIAEX II particles are inadver-

tently collected with the supernatant, centrifuge again to
remove all traces of QIAEX II.
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DNA contains residual ethanol 
(samples float out of wells of agarose gels)

a) QIAEX II pellet was Buffer PE was not completely removed by drying. Dry the 
under-dried DNA eluate briefly in a vacuum dryer to remove residual

ethanol.

DNA appears to “smear” on an agarose gel.

a) Sample well is over- Smiling and smearing of DNA bands may occur when 
loaded too much sample is loaded in one well. Use less DNA per

well or use a larger well.

b) Vigorous handling Vortexing and vigorous pipetting of fragments above 
of DNA 10 kb should be avoided throughout. QIAEX II can be 

easily resuspended by flicking the microfuge tube. Very
large DNA fragments can be protected from shearing by
keeping the QIAEX II pellet intact during the washing steps.
The wash buffers should remain on the QIAEX II pellet for
5 min to allow complete diffusion.

c) Eluate contains Denatured ssDNA appears as a smaller smeared band 
denatured ssDNA on an analytical gel. Use the eluted DNA to prepare the

subsequent enzymatic reaction but omit the enzyme. To
reanneal the ssDNA, incubate the reaction mixture at
95°C for 2 min, and allow the tube to cool slowly to room
temperature. Add the enzyme and proceed as usual.
Alternatively, the DNA can be eluted in 10 mM Tris buffer
containing 10 mM NaCl. The salt and buffering agent 
promote the renaturation of DNA strands. However the
salt concentration of the eluate must then be considered
for subsequent applications.



Product Contents Cat. No.

QIAEX II Gel Extraction Kit (150) For 150 extractions*: 3 x 0.5 ml 20021
QIAEX II Suspension, Buffers

QIAEX II Gel Extraction Kit (500) For 500 extractions*: 5 x 1.0 ml 20051
QIAEX II Suspension, Buffers

Individual Kit Components

QIAEX II Suspension 1.5 ml QIAEX II Suspension 20902

Buffer QX1 500 ml Solubilization and 20912
Binding Buffer (with pH indicator)

Buffer PE 100 ml Wash Buffer (concentrate; 19065
final volume 500 ml)

Related Products

QIAquick PCR Purification Kit (50) 50 QIAquick Spin Columns, 28104
Buffers, Collection Tubes (2 ml)

QIAquick PCR Purification Kit (250) 250 QIAquick Spin Columns, 28106

Buffers, Collection Tubes (2 ml)

QIAquick Gel Extraction Kit (50) 50 QIAquick Spin Columns, 28704
Buffers, Collection Tubes (2 ml)

QIAquick Gel Extraction Kit (250) 250 QIAquick Spin Columns, 28706
Buffers, Collection Tubes (2 ml) 

QIAquick Nucleotide 50 QIAquick Spin Columns, 28304
Removal Kit (50) Buffers, Collection Tubes (2 ml)

QIAquick Nucleotide 250 QIAquick Spin Columns, 28306
Removal Kit (250) Buffers, Collection Tubes (2 ml)

* Routine purifications from gel slices >100 mg which contain fragments <100 bp or where the gels contain 
>2% agarose require additional Buffer QX1 to perform the full number of extractions.
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QIAGEN International Distributors

QIAGEN International Sales
Germany QIAGEN GmbH Orders 02103-892-230 • Fax 02103-892-233 • Technical 02103-892-240
USA QIAGEN Inc. Orders 800-426-8157 • Fax 800-718-2056 • Technical 800-DNA-PREP (800-362-7737)
Canada QIAGEN Inc. Orders 800-572-9613 • Fax 800-713-5951 • Technical 800-DNA-PREP (800-362-7737)
France QIAGEN S.A. Orders 01-60-920-920 • Fax 01-60-920-925 • Technical 01-60-920-930
Japan QIAGEN K.K. Telephone 03-5805-7261 • Fax 03-5805-7263 • Technical 03-5805-7261
Switzerland QIAGEN AG Orders 061-319-30-30 • Fax 061-319-30-33 • Technical 061-319-30-31
UK QIAGEN Ltd. Orders 01293-422-911 • Fax 01293-422-922 • Technical 01293-422-999
Australia QIAGEN Pty Ltd Orders 03-9489-3666 • Fax 03-9489-3888 • Technical 03-9489-3666

ACN 072 382 944

http://www.qiagen.com

Austria/Hungary/Slovenia
R. u. P. MARGARITELLA
Ges. m.b.H.
BIOTRADE
Breitenfurter Straße 480
1230 Wien-Rodaun
Austria
Tel: (01) 889 18 19
Fax: (01) 889 18 19 20
E-mail: BIO-TRADE@TELECOM.AT

Belgium/Luxemburg
Westburg b.v.
P.O. Box 214
3830 AE Leusden
The Netherlands
Tel: 0800-1-9815
Fax: (31) 33-4951222
E-mail: info@westburg.nl
Web site: http://www.westburg.nl

Brazil
Labtrade do Brazil
Av. Barão do Rego Barros, 542
V. Congonhas
Cep: 04612-041
São Paulo-Brasil
Tel: (11) 543 1455 

or 0800 551321
Fax: (11)5313210
E-mail: labtrade@sol.com.br
Web site:
http://www.labtrade.com.br

Central & South America
Labtrade Inc.
6157 NW 167th Street F-26
Miami, FL 33015
USA
Tel: (305) 828-3818
Fax: (305) 828-3819
E-mail: labtrade@icanect.net 
Web site: http://www.labtrade.com

China
Gene Company Limited
Unit A, 8/F., Shell Industrial Building
12 Lee Chung Street
Chai Wan, Hong Kong, P.R.C.
Tel: (852)2896-6283
Fax: (852)2515-9371
E-mail:
Hong Kong: genehk@hkstar.com
Beijing: gene@info.iuol.cn.net
Shanghai: gene@public.sta.net.cn
Chengdu: gene@public.cd.sc.cn
Guangzhou:
gzyitao@public1.quangzhou.gd.cn

Czech Republic
BIO-CONSULT spol. s.r.o.
Boz̆ejovická 145
142 00 Praha-Libus̆
Tel: (02)4447 1239
Fax: (02)47 29 792
E-mail: bio-cons@login.cz

Denmark
KEBO Lab A/S
Roskildevej 16
2620 Albertslund
Tel: 43 86 87 88
Fax: 43 86 87 90
E-mail: cellmol@kebolab.dk
Web site: http://www.kebolab.dk

Egypt
Clinilab
P.O. Box 12 El-Manial
4, 160 St., El-Etehad Square
Riham Tower, El-Maadi
Cairo
Tel: 525 7212
Fax: 525 7210
E-mail: Clinilab@intouch.co

Finland
KEBO Lab Oy
Niittyrinne 7
02270 Espoo
Tel: (09)-804 551
Fax: (09)-804 55200
E-mail: kebo@kebolab.fi

Greece
BioAnalytica S.A.
11, Laskareos Str.
11471 Athens
Tel: (01)-643 61 38
Fax: (01)-646 27 48
E-mail: bioanalyt@hol.gr

India
Genetix
C-88 Lower Ground Floor
Kirti Nagar
New Delhi-110 015
Tel: (011)-542 1714
Fax: (011)-546 7637
E-mail: genetix@nda.vsnl.net.in

Israel
Bio-Lab Ltd.
Atarot-B-Industrial Area
P.O.B 34038
Jerusalem 91340
Tel: 02. 584 1111
Fax: 02. 584 1110
E-mail: bio_lab@netvision.net.il
Web site: http://www.bio-lab.co.il

Italy
Genenco (M-Medical srl)
Via Pier Capponi, 57
50132 Firenze
Tel: (055) 500 1871
Fax: (055) 500 1875
E-mail: m.medical@agora.stm.it 
Web site:
http://www.agora.stm.it/m.medical

Korea
LRS Laboratories, Inc.
SongBuk P.O. Box 61
Seoul, 136-600
Tel: (02) 924-86 97
Fax: (02) 924-86 96
E-mail: lrslab@nownuri.nowcom.co.kr

Malaysia
Research Biolabs Sdn Bhd
79A Jalan SS15/4C
Subang Jaya 
47500 Selangor
Tel: (03)-7312099
Fax: (03)-7318526
E-mail: BIOLABS@TM.NET.MY

Mexico
Quimica Valaner
Jalapa 77 Col. Roma
P.O.Box 24-432
06700 México, D.F.
México
Tel: 525-5725
Fax: 525-5625
E-mail: 
qvalaner@infosel.net.mxQIAGEN 

The Netherlands
Westburg b.v.
P.O. Box 214
3830 AE Leusden
Tel: (033)-4950094
Fax: (033)-4951222
E-mail: info@westburg.nl
Web site: http://www.westburg.nl

New Zealand
Biolab Scientific Ltd.
244 Bush Road
Albany, Auckland
Tel: (09)9806700 

or 0800933966
Fax: (09)9806788
E-mail: info@biolab.co.nz
Web site: http://www.biolab.co.nz

Norway
KEBO Lab AS
Postboks 45, Kalbakken
0901 Oslo
Tel: 22 90 00 00
Fax: 22 90 00 40
E-mail: kebo@kebolab.no

Poland
Syngen Biotech
ul. Legnicka 62a
54-204 Wroclaw
Tel: (071) 351 41 06 

or 351 54 20
Fax: (071) 351 04 88
E-mail: syngen@infonet.wroc.pl
Web site: http://www.syngen.com.pl

Portugal
IZASA PORTUGAL, LDA
Rua Cordeiro Ferreira, 9
1700 Lisboa
Tel: (1)-751 6000
Fax: (1)-759 9529

Singapore
Research Biolabs Pte Ltd.
29 Lucky Crescent
Singapore 467742
Tel: 445 7927
Fax: 448 3966
E-mail:
BIOLABS@SINGNET.COM.SG

Slovak Republic
BIO-CONSULT Slovakia s.r.o.
Ruzova dolina 6
SK-824 70 Bratislava
Tel/Fax: (07) 50221 336
E-mail: bio-cons@login.cz

South Africa
Southern Cross Biotechnology (Pty) Ltd
P.O. Box 23681
Claremont 7735
Cape Town
Tel: (021) 671-5166
Fax: (021) 671-7734
E-mail: info@scb.co.za
Web site: http://www.scb.co.za

Spain
IZASA, S.A.
Aragón, 90
08015 Barcelona
Tel: (93) 902.20.30.90
Fax: (93) 902.22.33.66

Sweden
KEBO Lab
Fagerstagatan 18A
16394 Sp°anga
Tel: (08) 621 34 00
Fax: (08) 621 34 70
E-mail: cellmol@kebolab.se

Taiwan
TAIGEN Bioscience Corporation
3F. No. 306, Section 4, Chen-Der
Road
Taipei
Taiwan, R.O.C.
Tel: (02) 2880 2913
Fax: (02) 2880 2916
E-mail: taigen@ms10.hinet.net

Thailand
Theera Trading Co. Ltd.
64 Charan Sanit Wong Road
(Charan 13) Bangkokyai
Bangkok 10600
Tel: (02) 412-5672
Fax: (02) 412-3244
E-mail: theetrad@samart.co.th

QIAGEN Importers

Saudi Arabia
Abdulla Fouad Co. Ltd.
Medical Supplies Division
P.O. Box 257, Dammam 31411
Tel: (03) 8324400
Fax: (03) 8346174

Turkey
DATEKS
4. Cadde 141/2
06510 Emek-Ankara
Tel: (312) 212 70 97
Fax: (312) 212 07 82

All other countries
QIAGEN GmbH, Germany

http://www.qiagen.com/qiagenww.html
http://www.qiagen.com/
http://www.qiagen.com/qiagenww.html
Unknown
Follow the blue text link to find the lastest contact information from QIAGEN offices and distributors posted on our website.
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