
May 2002

QIAGEN® Large-Construct Kit 
Handbook

For isolation of genomic DNA-free BAC, PAC, P1,
and cosmid DNA



© 2002 QIAGEN, all rights reserved.

QIAGEN Distributors
Please see the last page for contact information for your local QIAGEN distributor. 

Australia QIAGEN Pty Ltd PO Box 25 • Clifton Hill • Victoria 3068
ABN 75 072 382 944 Orders 03-9489-3666 • Fax 03-9489-3888 • Technical 1-800-243-066

Canada QIAGEN Inc. 2800 Argentia Road • Unit 7 • Mississauga • Ontario • L5N 8L2
Orders 800-572-9613 • Fax 800-713-5951 • Technical 800-DNA-PREP (800-362-7737)

France QIAGEN S.A. 3 avenue du Canada • LP 809 • 91974 COURTABOEUF CEDEX
Orders 01-60-920-920 • Fax 01-60-920-925 • Technical 01-60-920-930

Germany QIAGEN GmbH Max-Volmer-Straße 4 • 40724 Hilden
Orders 02103-29-12000 • Fax 02103-29-22000 • Technical 02103-29-12400

Italy QIAGEN S.p.A. Via Grosio, 10/10 • 20151 Milano
Orders 02-33430411 • Fax 02-33430426 • Technical 02-33430414

Japan QIAGEN K.K. Forefront Tower II • 13-1, Kachidoki 3 Chome • Chuo-ku, Tokyo 104-0054
www.qiagen.co.jp Telephone 03-5547-0811 • Fax 03-5547-0818 • Technical 03-5547-0811

Switzerland QIAGEN AG Auf dem Wolf 39 • 4052 Basel
Orders 061-319-30-30 • Fax 061-319-30-33 • Technical 061-319-30-31

UK and Ireland QIAGEN Ltd. Boundary Court • Gatwick Road • Crawley • West Sussex, RH10 9AX
Orders 01293-422-911 • Fax 01293-422-922 • Technical 01293-422-999

USA QIAGEN Inc. 28159 Avenue Stanford • Valencia • CA 91355
Orders 800-426-8157 • Fax 800-718-2056 • Technical 800-DNA-PREP (800-362-7737)

www.qiagen.com

QIAGEN Companies

QIAGEN Worldwide

http://www.qiagen.com


QIAGEN Large-Construct Kit Handbook  05/2002 3

Contents

Kit Contents 5

Additional Components to be Supplied by User 5

Storage Conditions 5

Technical Assistance 6

Product Use Limitations 6

Product Warranty and Satisfaction Guarantee 6

Safety Information 7

Introduction 8

Principle 8

Downstream Applications 8

Complete Solutions for BACs 10

Brief Considerations for the Large-Construct Purification Procedure 10

Copy number 10

Culture medium 10

Culture volume 11

Setup of QIAGEN-tips 11

Convenient stopping points in the protocol 11

QIAGEN Large-Construct Kit Protocol 12

Troubleshooting Guide 17

General Considerations for Optimal Results 22

1. Growth of bacterial cultures 22

Copy number 22

Host strains 22

Inoculation 23

Antibiotics 23

Culture medium 23



Measuring cell density 24

Pellet wet weight 24

2. Key steps in the QIAGEN Large-Construct Protocol 25

Preparation of the cell lysate 25

Exonuclease digestion of chromosomal DNA 26

DNA binding and washing on the QIAGEN-tip 26

Desalting and concentration 26

Appendix A 27

Protocol for High Yields of Large-Construct DNA without Removal of Genomic DNA 27

Appendix B 31

Composition of buffers 31

Preparation of LB medium 31

Appendix C 32

General information about QIAGEN Anion-Exchange Resin 32

Purity and biological activity 32

Stability 32

Buffers 33

References 34

Ordering Information 35

QIAGEN Distributors 39

QIAGEN Large-Construct Kit Handbook  05/20024



QIAGEN Large-Construct Kit Handbook  05/2002 5

Kit Contents

QIAGEN® Large-Construct Kit (10)
Catalog No. 12462

QIAGEN-tip 500 10

Buffer P1 1 x 220 ml

Buffer P2 1 x 220 ml

Buffer P3 1 x 220 ml

Buffer QBT 1 x 110 ml

Buffer QC 3 x 240 ml

Buffer QF 1 x 170 ml

RNase A* 1 x 22 mg 

ATP-Dependent Exonuclease 10 x 80 µg 

Buffer EX 1 x 110 ml

Buffer QS 1 x 110 ml

Exonuclease Solvent 2 x 1.25 ml

Folded filters 10

QIAGEN-tip 500 holders 10

Handbook 1
* Provided in a 100 mg/ml solution.

Additional Components to be Supplied by User
A 100 mM ATP solution is required for the exonuclease digestion step. This is not provided
and must be prepared by the user according to the instructions given at the beginning of
the protocol (page 12).

ATP (disodium salt) can be obtained from suppliers such as AppliChem (Cat. No. A1348)
ICN (Cat. No.100008) and Sigma (Cat. No. A3377). 

Storage Conditions
QIAGEN-tips should be stored dry and at room temperature (15–25°C). They can be
stored for at least two years without showing any reduction in capacity or performance. 

After addition of RNase A, Buffer P1 should be stored at 2–8°C and is stable for 6 months.
ATP-Dependent Exonuclease should be stored at 15–25°C and is stable for at least 
2 years. Freshly prepared ATP solution should be stored in aliquots at –20°C and is stable
for up to 12 months. Other buffers and RNase A stock solution can be stored for two years
at room temperature (15–25°C).
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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.
If you have any questions or experience any difficulties regarding the QIAGEN Large-
Construct Kit or QIAGEN products in general, please do not hesitate to contact us.

QIAGEN customers are 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 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
Services or your local distributor (see inside front cover).

Product Use Limitations
The QIAGEN Large-Construct Kit is developed, designed, and sold for research
purposes only. It is 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.

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 or
distributor. 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 (see inside front cover).

Quality Control
As part of the stringent QIAGEN quality assurance program, the performance of the QIAGEN
Large-Construct Kit is monitored routinely on a lot-to-lot basis. All kit components are tested
separately to ensure highest performance and reliability.

http://www.qiagen.com/ts/ts.asp
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Safety Information
When working with chemicals, always wear a suitable lab coat, disposable gloves, and
protective goggles. For more information, please consult the appropriate material safety
data sheets (MSDSs). These are available online in convenient and compact PDF format
at www.qiagen.com/ts/msds.asp where you can find, view, and print the MSDS for this
kit and its components.

The following risk and safety phrases apply to components of the QIAGEN Large-Construct
Kit.

Buffer P2 

Contains sodium hydroxide: irritant. Risk and safety phrases*: R36/38, S13-26-36-46

Buffer P3

Contains acetic acid: irritant. Risk and safety phrases*: R36/38, S13-26-36-46

Buffer QBT, Buffer QC, Buffer QF, and Buffer QS 

Contains isopropanol: flammable. Risk and safety phrases*: R10

DNase/Exonuclease

Contains deoxyribonuclease: sensitizer. Risk and safety phrases*: R42/43, S22-24-26-
36/37

RNase A

Contains ribonuclease: sensitizer. Risk and safety phrases*: R42/43, S23-24-26-36/37

* R10: Flammable; R36/38: Irritating to eyes and skin; R42/43: May cause sensitization by inhalation and skin
contact; S13: Keep away from food, drink and animal feedingstuffs; S22: Do not breathe dust; S23: Do not
breathe spray; S24: Avoid contact with skin; S26: In case of contact with eyes, rinse immediately with plenty 
of water and seek medical advice; S36: Wear suitable protective clothing; S36/37: Wear suitable protective
clothing and gloves; S46: If swallowed, seek medical advice immediately and show this container or label. 
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Introduction
The QIAGEN Large-Construct Kit is designed for the purification of large constructs such
as BACs, PACs, P1s, and cosmids (up to 250 kb), which are typically present at very 
low-copy numbers. The kit uses a rapid purification procedure based on the remarkable
selectivity of patented QIAGEN Anion-Exchange Resin. An integrated digestion step with
ATP-Dependent Exonuclease, provided in the kit, enables efficient removal of genomic
DNA contamination to yield ultrapure, genomic DNA-free BAC/PAC/P1/cosmid DNA.

Principle
The QIAGEN Large-Construct Kit protocol starts with modified alkaline lysis and integrated
ATP-Dependent Exonuclease digestion. The ATP-Dependent Exonuclease digestion step
ensures selective removal of contaminating genomic DNA as well as nicked or damaged
large-construct DNA. Following the digestion step, large-construct DNA is bound to
QIAGEN Resin under appropriate low-salt and pH conditions. RNA, proteins, dyes, and
low-molecular-weight impurities are removed by a medium-salt wash. Large-construct DNA
is eluted in high-salt buffer and then concentrated and desalted by isopropanol
precipitation. No expensive equipment such as ultracentrifuges and HPLC apparatus or
toxic reagents such as phenol and ethidium bromide are required.

Each disposable QIAGEN-tip packed with QIAGEN Resin is designed to operate by
gravity flow, reducing the amount of hands-on time required for the purification procedure.
QIAGEN-tips are highly suited for rapid and simple preparation of multiple samples.

Downstream Applications 
Purified large-construct DNA is suitable for all critical applications, including subcloning
or transfection experiments, or any other sensitive downstream application requiring
highest DNA purity. Depending on the construct and the host strain used, yields of up to
50 µg ultrapure, genomic DNA-free BAC/PAC/P1 DNA or up to 200 µg ultrapure,
genomic DNA-free cosmid DNA can be obtained.

Note: BAC/PAC/P1/cosmid DNA prepared by traditional methods typically contains
genomic DNA contamination of up to 30%, leading to significant overestimation of the
actual DNA yield when this is measured spectrophotometrically. With the QIAGEN 
Large-Construct Kit, contaminating genomic DNA is removed, so correspondingly lower
spectrophotometric readings should be expected. 

Note: For less sensitive downstream applications that do not require genomic DNA-free
preparations, higher yields can be obtained with the special protocol provided in
Appendix A (page 27). This protocol does not include an ATP-Dependent Exonuclease
digestion step and provides yields of up to 150 µg BAC/PAC/P1 DNA or up to 400 µg
cosmid DNA. 
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QIAGEN Large-Construct Kit Procedure

Pelleted bacteria

Isopropanol precipitate

Alkaline lysate

Bind DNA
Wash
Elute

Isopropanol precipitate

Genomic DNA-free
ultrapure plasmid DNA

Clear lysate

Exonuclease
digestion

Collect DNA by centrifugation

Collect DNA by centrifugation
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Complete Solutions for BACs
In addition to the QIAGEN Large-Construct Kit for isolation of up to 50 µg ultrapure BAC,
PAC, or P1 DNA or up to 200 µg ultrapure cosmid DNA, QIAGEN also offers a solution
for high-throughput minipreparation of large constructs. An optimized protocol provided
in the R.E.A.L.® Prep 96 Plasmid Kit yields up to 0.8 µg BAC, PAC, or P1 DNA for
sequencing and screening applications. Call QIAGEN Technical Services or your local
distributor for more information (see inside front cover). 

Brief Considerations for the Large-Construct Purification
Procedure
Please take a few moments to read this handbook carefully before beginning the DNA
preparation. 

If you have not previously used QIAGEN purification kits, please pay particular attention
to the detailed information provided in “General Considerations for Optimal Results” on
pages 22–26.

Copy number

Large constructs such as BACs, PACs, P1 and cosmids are generally present in low or very
low copy numbers in cells. Although the QIAGEN Large-Construct Kit is specifically
developed and adapted for the purification of BACs, PACs, P1s, or cosmids, the actual
yield obtained depends on the construct insert, the vector, and the host strain used.
Propagation of large constructs, which is a critical factor in the success of the isolation
procedure, can vary significantly depending on the insert. Yields may be lower than those
obtained for conventional plasmids.

Culture medium

The QIAGEN Large-Construct Kit procedure is optimized for use with cultures grown in
standard Luria Bertani (LB) medium to a cell density of approximately 3–4 x 109 cells/ml,
which typically corresponds to a pellet wet weight of approximately 3 g/liter (see 
page 24). Please note that a number of slightly different LB culture broths, containing
different concentrations of NaCl, are commonly used. We recommend growing cultures
in LB medium containing 10 g NaCl per liter (Table 1) to obtain the highest yields of large-
construct DNA. Rich media are not recommended for large-construct preparation using
QIAGEN-tips.
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Table 1. Composition of Luria Bertani medium

Contents per liter

Tryptone 10 g

Yeast extract 5 g

NaCl 10 g

Please refer to Appendix B on page 31 for preparation of LB medium.

Culture volume
Do not exceed the maximum recommended culture volume given at the beginning of the
protocol (i.e., 500 ml). Use of larger culture volumes can affect the efficiency of alkaline
lysis, leading to reduced yield and purity of the preparation. 

Setup of QIAGEN-tips

QIAGEN-tips may be held upright in a suitable collection vessel (e.g., tube or flask) using
tip holders provided with the kits. Alternatively, QIAGEN-tips may be placed in a QIArack
which has a removable collection tray.

Convenient stopping points in the protocol 

The purification procedure can be stopped and continued later by freezing the cell pellets
obtained by centrifugation. Frozen cell pellets may be stored at –20°C for several weeks.
In addition, the DNA eluted from QIAGEN-tips may be stored overnight at 2–8°C*, after
which the protocol can be continued. These stopping points are indicated by the symbol ⊗ .

* Longer storage is not recommended.
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QIAGEN Large-Construct Kit Protocol 
This protocol is for preparation of up to 50 µg ultrapure, genomic DNA-free BAC, PAC, or
P1 DNA, or up to 200 µg ultrapure, genomic DNA-free cosmid DNA using a QIAGEN-tip
500 (Maxi).

Recommended culture volumes

Construct QIAGEN-tip 500

BAC 500 ml

PAC 500 ml 

P1 500 ml

Cosmid 500 ml

Preparation of ATP solution

This protocol requires a 100 mM ATP solution for the exonuclease digestion step. The 
100 mM ATP solution is not provided in the kit and must therefore be prepared prior to
using the kit according to the following procedure:

Dissolve 2.75 g ATP (dehydrated disodium salt*) in 40 ml distilled water. Adjust the pH
to 7.5 with 10 M NaOH (~1 ml). Adjust the volume to 50 ml with distilled water. The ATP
solution should be stored at –20°C in 300 µl aliquots and is stable for up to 12 months.

Important notes before starting

• Add RNase A solution to Buffer P1 before use. Use one vial of RNase A (centrifuge
briefly before use) per bottle of Buffer P1, to give a final concentration of 100 µg/ml.

• Use one vial of ATP-Dependent Exonuclease per preparation. Resuspend the
exonuclease contained in each vial in 225 µl Exonuclease Solvent before use. Mix by
tapping the vial, and leave standing for 15 minutes to allow complete solution of the
freeze-dried enzyme. Do not vortex. 

• Check Buffer P2 for SDS precipitation due to low storage temperatures. If necessary,
dissolve the SDS by warming to 37°C.

• Prechill Buffer P3 to 4°C.

• Prewarm elution Buffer QF to 65°C for use in step 16 (e.g., start the prewarming during
the exonuclease digestion, step 12).

• Do not exceed the culture volumes recommended above as this will alter the ratio of
biomass to lysis reagent and lead to inefficient cell lysis.

* For example, AppliChem (Cat. No. A1348), ICN (Cat. No. 100008) or Sigma (Cat. No. A3377). Since ATP
is often supplied hydrated, the mass of ATP used may have to be adjusted. Refer to supplier's information 
(e.g., prepare solution with 3.03 g if using disodium salt trihydrate).
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Protocol

Protocol

1. Isolate a single colony from a freshly streaked selective plate and inoculate a starter
culture of 2–5 ml LB medium containing the appropriate selective antibiotic. Incubate
for ~8 h at 37°C with vigorous shaking (~300 rpm).

Use a flask with a volume at least 4 times the volume of the culture.

2. Dilute 0.5–1.0 ml of the starter culture into 500 ml selective LB medium (1/500 to
1/1000 dilution). Grow at 37°C for 12–16 h with vigorous shaking (~300 rpm).

Use a flask or vessel with a volume of at least 4 times the volume of the culture. The
culture should reach a cell density of approximately 3–4 x 109 cells per ml.

3. Harvest the bacterial cells by centrifugation at 6000 x g for 15 min at 4°C. 

6000 x g corresponds to 6000 rpm in Sorvall GSA or GS3 or Beckman JA-10 rotors.
Remove all traces of supernatant by inverting the open centrifuge tube until all
medium has been drained.

⊗ If you wish to stop the protocol and continue later, freeze the cell pellet at –20°C.

4. Resuspend the bacterial pellet in 20 ml Buffer P1.

For efficient lysis it is important to use a vessel that is large enough to allow complete
mixing of the lysis buffers. Ensure that RNase A has been added to Buffer P1. The
bacteria should be resuspended completely by vortexing or pipetting up and down
until no cell clumps remain.

Note: If no centrifugation tubes suitable for 60 ml volumes are available, the
resuspended bacteria can be split into 2 x 10 ml. The two batches should be
processed separately through steps 5 and 6 and then combined after step 7, before
the filtration step.

5. Add 20 ml Buffer P2, mix gently but thoroughly by inverting 4–6 times, and incubate
at room temperature for 5 min.

Do not vortex, as this will result in shearing and subsequent exonuclease digestion
of the large BAC/PAC/P1/cosmid DNA. The lysate should appear viscous. Do not
allow the lysis reaction to proceed for more than 5 min. After use, the bottle
containing Buffer P2 should be closed immediately to avoid acidification from CO2
in the air. 

6. Add 20 ml chilled Buffer P3, mix immediately but gently by inverting 4–6 times, and
incubate on ice for 10 min.

Precipitation is enhanced by using chilled Buffer P3 and incubating on ice. After
addition of Buffer P3, a fluffy white material forms and the lysate becomes less
viscous. The precipitated material contains genomic DNA, proteins, cell debris, and
KDS*. Thorough mixing avoids localized KDS precipitation. Do not vortex, as this
will result in shearing and subsequent exonuclease digestion of the large
BAC/PAC/P1/cosmid DNA.

* KDS: Potassium dodecyl sulfate
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7. Centrifuge at ≥20,000 x g for 30 min at 4°C. Remove supernatant containing
BAC/PAC/P1/cosmid DNA promptly.

Before loading into the centrifuge, the sample should be mixed again. Centrifugation
should be performed in non-glass tubes (e.g., polypropylene). A centrifugal force of
20,000 x g corresponds to 12,000 rpm in a Beckman JA-17 rotor or 13,000 rpm
in a Sorvall SS-34 rotor. After centrifugation, the supernatant should be clear.

Note: If the sample has been processed in two batches from step 4, they should be
combined now for step 8.

8. Filter the lysate through a folded filter prewetted with distilled water.

This filtration step should be carried out to avoid precipitation of suspended or
particulate material in step 9, which could lead to incomplete exonuclease digestion
in step 12. 

9. Precipitate DNA by adding 0.6 volumes (approximately 36 ml) room-temperature
isopropanol to the cleared lysate. Mix and centrifuge immediately at ≥15,000 x g for
30 min at 4°C. Carefully decant the supernatant.

Isopropanol should be at room temperature in order to minimize salt precipitation.
Centrifugation is carried out at 4°C to prevent overheating of the sample. A
centrifugal force of 15,000 x g corresponds to 9500 rpm in a Beckman JS-13 rotor
and 11,000 rpm in a Sorvall SS-34 rotor. Besides the large-construct DNA, this
isopropanol pellet also contains proteins and genomic DNA and is therefore typically
easy to see.

Note: If no centrifugation tubes suitable for approximately 95 ml are available, the
cleared lysate can be split into 2 x 50 ml tubes and centrifuged at 5000 x g for 
60 min in a centrifuge such as a Heraeus Minifuge. Continue to process both samples
in parallel through step 10 and combine the samples after step 11, before
exonuclease digestion.

10. Wash DNA pellet with 5 ml room-temperature 70% ethanol, and centrifuge at 
≥15,000 x g for 15 min. Carefully decant the supernatant without disturbing the pellet.

The 70% ethanol removes precipitated salt and replaces isopropanol with the more
volatile ethanol, making the DNA easier to redissolve.

11. Place the tube containing the DNA pellet upside down on a paper towel and allow the
DNA to air-dry for 2–3 min. Carefully remove any additional liquid visible on the tube
opening and carefully redissolve the DNA in 9.5 ml Buffer EX, until the DNA is
completely dissolved. 

DNA should be redissolved by very gentle shaking. Avoid pipetting the DNA as this
will cause shearing of large BAC/PAC/P1/cosmid DNA. 

Note: If the sample has been processed in two batches from step 9, they should be
combined now for step 12.
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Protocol

12. Add 200 µl ATP-Dependent Exonuclease and 300 µl ATP solution to the dissolved DNA,
mix gently but thoroughly, and incubate in a water bath or heating block at 37°C 
for 60 min. 

Ensure that the ATP-Dependent Exonuclease has been completely dissolved in
Exonuclease Solvent, as described in the “Important notes before starting” on page 12.

During this step genomic DNA and nicked BAC/PAC/P1/cosmid DNA will be
digested by the exonuclease. Only supercoiled DNA will remain for further purification.

Note: If the solution appears turbid after exonuclease digestion, an optional
centrifugation step at ≥15,000 x g for 5 min should be performed. Remove
supernatant containing BAC/PAC/P1/cosmid DNA promptly after centrifugation.

13. Equilibrate a QIAGEN-tip 500 by applying 10 ml Buffer QBT, and allow the column to
empty by gravity flow.

Flow of buffer will begin automatically by reduction in surface tension due to the
presence of detergent in the equilibration buffer. Allow the QIAGEN-tip to drain
completely. QIAGEN-tips can be left unattended, since the flow of buffer will stop
when the meniscus reaches the upper frit in the column.

14. Add 10 ml Buffer QS to the DNA sample from step 12, apply the whole sample to the
QIAGEN-tip, and allow it to enter the resin by gravity flow. 

15. Wash the QIAGEN-tip with 2 x 30 ml Buffer QC.

16. Elute DNA with 15 ml Buffer QF, prewarmed to 65°C.

Use of prewarmed Buffer QF will make elution of the large DNA molecules more
efficient. Collect the eluate in a 30 ml tube. Use of polycarbonate centrifuge tubes is not
recommended as polycarbonate is not resistant to the alcohol used in subsequent steps.

⊗ If you wish to stop the protocol and continue later, store the eluate at 4°C. Storage
periods longer than overnight are not recommended.

17. Precipitate DNA by adding 10.5 ml (0.7 volumes) room-temperature isopropanol to the
eluted DNA. Mix and centrifuge immediately at ≥15,000 x g for 30 min at 4°C.
Carefully decant the supernatant.

All solutions should be at room temperature in order to minimize salt precipitation.
Centrifugation is carried out at 4°C to prevent overheating of the sample. A
centrifugal force of 15,000 x g corresponds to 9500 rpm in a Beckman JS-13 rotor
and 11,000 rpm in a Sorvall SS-34 rotor. Isopropanol pellets have a glassy
appearance and may be more difficult to see than the fluffy, salt-containing pellets
that result from ethanol precipitation. Marking the outside of the tube before
centrifugation allows the pellet to be more easily located. Isopropanol pellets are also
more loosely attached to the side of the tube, and care should be taken when
removing the supernatant.

Note: Samples can be centrifuged in 50 ml tubes, as described in step 9. 
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18. Wash DNA pellet with 5 ml room-temperature 70% ethanol, and centrifuge at 
≥15,000 x g for 15 min. Carefully decant the supernatant without disturbing the pellet.

The 70% ethanol removes precipitated salt and replaces isopropanol with the more
volatile ethanol, making the DNA easier to redissolve.

19. Air-dry the pellet for 5–10 min, and redissolve the DNA in a suitable volume of buffer
(e.g., TE buffer, pH 8.0, or 10 mM Tris·Cl, pH 8.5).

Redissolve the DNA pellet by rinsing the walls to recover all the DNA, especially if
glass tubes have been used. Alternatively, dissolve DNA overnight at room
temperature or at 55°C for 1–2 h with gentle agitation. Pipetting the DNA up and
down to promote resuspension may cause shearing and should be avoided.
Overdrying the pellet will make the DNA difficult to redissolve. The DNA may 
also be difficult to dissolve if the buffer used is too acidic. DNA dissolves best under
slightly alkaline conditions.

Determination of yield

To determine the yield, DNA concentration should be determined by both UV
spectrophotometry and quantitative analysis on an agarose gel.

Reliability of DNA quantitation by spectrophotometry

The concentration of nucleic acids in solution can be readily calculated from the absorbance
at 260 nm. For reliable spectrophotometric DNA quantitation, A260 readings should lie
between 0.1 and 1.0. 

A260 readings  below 0.1 and above 1.0 are considerably less reproducible. Furthermore,
readings above 3.0 are incorrect, which can potentially leading to underestimation of the
DNA quantity. When working with small amounts of DNA, quantitation by agarose gel
electrophoresis may be more effective. 
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Troubleshooting Guide
Poor yields and quality can be caused by a number of different factors. For optimal
BAC/PAC/P1/cosmid preparation conditions, particular attention should be paid to the
lysis conditions described in the protocol. In addition, adhering to our recommendations
with respect to culture volume and culture medium will ensure consistent and optimal
results.

The following troubleshooting guide as well as the “General Considerations for Optimal
Results” section provided on pages 22–26 of this handbook may be helpful in solving any
problems that may arise. The scientists at QIAGEN Technical Services are always happy
to answer any questions you may have about either the information and protocol in this
handbook or molecular biology applications (see inside front cover).

Comments and suggestions

Low or no DNA yield
No DNA in the lysate 

a) Large construct did not propagate Please read “Growth of bacterial cultures”
(pages 22–24), and check that the
conditions for optimal growth are met.

b) Alkaline lysis was inefficient If the cell densities are too high or a larger
than recommended amount of culture was
used, poor lysis may result, since the volumes
of Buffers P1, P2, and P3 may not be
sufficient for efficiently releasing the large-
construct DNA. Reduce the culture volume or
proportionally increase volumes of Buffers
P1, P2, and P3. Please read “Growth of
bacterial cultures” (page 22–24) and check
that the conditions for optimal growth are met.

c) Lysate incorrectly prepared Check Buffer P2 for SDS precipitation
resulting from low storage temperatures,  and
if necessary dissolve the SDS by warming.
The bottle containing P2 should always be
closed immediately after use. Ensure that any 
lysis buffers prepared in the laboratory 
are prepared correctly (see page 31). If
necessary, use fresh Buffers P1, P2, and P3.
Please read “Growth of bacterial cultures”
(page 22–24) and check that the conditions
for optimal growth are met.
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Comments and suggestion

DNA in the flow-through fraction 

a) Inappropriate salt or pH Check the culture volume and yield against
conditions in buffers the capacity of the QIAGEN-tip, as detailed

at the beginning of the protocol. Reduce the 
culture volume accordingly.

b) Column flow was uneven Store QIAGEN-tips at room temperature
(15–25°C). If stored under cold, damp
conditions for prolonged periods of time, the
resin may clump. This problem can be over-
come by shaking the column before use.

c) Column was overloaded Do not exceed the recommended culture
volume given at the beginning of the protocol
(i.e., 500 ml).

DNA in the Buffer QC wash fraction 

a) Buffer QC composition Check pH and salt concentration of Buffer
was incorrect QC. Recover DNA by precipitation, and

purify on a new QIAGEN-tip.

No DNA in eluate

a) No DNA in the lysate See above.

b) Buffer QF composition Check pH and salt concentration of Buffer QF
was incorrect (elution buffer). Recover DNA by eluting with

fresh buffer. Preheat the elution buffer to
65°C.

c) DNA passed through in the See previous two sections
flow-through or wash fraction

DNA digested in exonuclease step

a) DNA was sheared during lysis Avoid any vortexing or pipetting up and
down during lysis steps 5 and 6.

Use a vessel that is large enough to allow
complete mixing of the lysis buffers without
vigorous agitation. 

The culture volume and biomass should not
exceed the recommended amount, as this will
lead to very viscous lysis conditions requiring
excess mechanical force to mix the reagents.

b) DNA was sheared during Avoid any vortexing or pipetting up and
redissolving down when redissolving the DNA in step 11.
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Comments and suggestions

Little or no DNA after precipitation

a) No DNA in eluate See above.

b) DNA failed to precipitate Ensure that the precipitate is centrifuged at
≥15,000 x g for 30 minutes. Recover DNA
by centrifuging longer at higher speeds. Try
another isopropanol batch.

c) DNA pellet was lost Isopropanol pellets are glassy and may be
difficult to see. Mark the tube at the expected
location of the pellet before centrifugation.
Isopropanol pellets may also be loosely
attached to the side of the tube, so pour
supernatant off gently.

d) DNA was poorly redissolved Check that DNA is completely redissolved. 
Be sure to wash any DNA off the walls,
particularly if glass tubes and a fixed-angle
rotor are used. Up to half of the total DNA may
be smeared on the walls. Alternatively, a
swinging bucket rotor can be used to ensure
that the pellet is located at the bottom of the tube.

DNA difficult to redissolve

a) Pellet was overdried Air-dry pellet instead of using a vacuum.
Redissolve the high-molecular-weight DNA
by warming the solution slightly, and
allowing more time for redissolving.

b) Residual isopropanol in pellet Ensure that pellets are washed with 70%
ethanol to remove traces of isopropanol.
Redissolve DNA by warming the solution
slightly, and allowing more time for
redissolving. Increase volume of buffer used
for redissolving if necessary.

c) Too much salt in pellet Ensure that isopropanol is at room
temperature for precipitation, and that the
pellet is washed twice with room-temperature
70% ethanol. Recover DNA by increasing
the volume of buffer used for redissolving.

d) Final buffer pH was too low Ensure that the pH of the buffer used for
redissolving is ≥8.0, since DNA does not
dissolve well in acidic solutions.
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Comments and suggestions

e) Final resuspension volume too low Increase resuspension volume if the solution
above the pellet is highly viscous.

Contaminated DNA/poor-quality DNA
a) Genomic DNA in the eluate Exonuclease digestion was insufficient.

Ensure  that the ATP-Dependent Exonuclease
was completely dissolved in Exonuclease
Solvent. 

Check ATP solution, reaction time, and
volume, as well as storage conditions of ATP
solution and exonuclease. Prepare fresh ATP
solution if necessary.

Do not exceed the recommended culture
volume as this may lead to insufficient
exonuclease digestion.

Ensure that the bacterial lysate is cleared by
filtration before proceeding to the
exonuclease digestion step to ensure optimal
digestion conditions.

b) RNA in the eluate RNase A digestion was insufficient. Check
culture volume against recommended volumes,
and reduce if necessary. If Buffer P1 is more
than 6 months old, add more RNase A.
Recover DNA by precipitating the eluate,
digesting with RNase A, and purifying on a
new QIAGEN-tip.

c) Nuclease contamination from Check buffers for nuclease contamination
external sources and replace if necessary. Use new glass- and

plasticware, and wear gloves.

d) Endonuclease-containing host See “Host strains”(page 22), and consider
changing E. coli host strain.

e) Lysis time was too long Ensure that the lysis step with Buffer P2 
(step 5) does not exceed 5 min.

f) Overloaded alkaline lysis Check the culture volume against the recom-
mended volume and reduce if necessary.
Alternatively, increase the volumes of Buffers
P1, P2, and P3 proportionally.
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Comments and suggestions

g) DNA is nicked/sheared/degraded DNA was poorly buffered. Redissolve DNA
in TE buffer, pH 8.0, to inhibit nuclease activity
and maintain a stable pH during storage.

h) Shearing during redissolving Redissolve DNA gently, without vortexing or
vigorous pipetting. Avoid using small pipet tips.

Poor DNA performance

a) Too much salt in pellet Ensure that isopropanol is at room temperature
for precipitation, and wash the pellet 
twice with room-temperature 70% ethanol. 
Re-precipitate the DNA to remove the salt.

b) Residual protein Check culture volume against the recommended
volume and reduce if necessary. Ensure that the
bacterial lysate is cleared properly.

Blocked QIAGEN-tip
a) Exonuclease-digested sample Ensure that the exonuclease-digested sample is

was turbid clear before it is loaded onto the column.
Centrifuge at >15,000 x g for 5 minutes to
clarify. To clear a blocked column, positive
pressure may be applied, e.g., by using a
syringe fitted into a rubber stopper with a hole.



QIAGEN Large-Construct Kit Handbook  05/200222

General Considerations for Optimal Results
The QIAGEN large-construct purification protocol is an optimized procedure based on the
alkaline lysis method of Birnboim and Doly (1). The procedure incorporates a unique
treatment with ATP-Dependent Exonuclease, which allows selective preparation of
ultrapure genomic DNA-free BAC, PAC, P1, or cosmid DNA without the use of phenol,
chloroform, ethidium bromide, or cesium chloride.

1. Growth of bacterial cultures
Large constructs are generally prepared from bacterial cultures grown in the presence of
a selective agent such as an antibiotic (2, 3). The yield and quality of the DNA prepared
may depend on a number of factors including construct copy number, size of insert, host
strain, culture volume, and culture medium.

Copy number

Large constructs such as BACs, PACs, P1s, and cosmids are generally present in low or
very low copy numbers in cells. The copy number of large constructs can be substantially
influenced by the cloned insert, the vector, and the host strain used, resulting in lower than
expected yields of DNA.

Host strains

Many large-construct preparations are performed using the host strain DH10B™ which
allows successful isolation of high-quality DNA. Cosmids are commonly prepared from a
number of different host strains. The host strain used to propagate a construct can have a
substantial influence on the quality of the purified DNA. Host strains such as DH1, DH5α™,
and C600 yield high-quality DNA with QIAGEN protocols. The slower growing strain
XL1-Blue also yields DNA of very high quality which works extremely well for sequencing.
Strain HB101 and its derivatives, such as TG1 and the JM100 series, contain large
amounts of carbohydrates that are released during lysis and can inhibit enzyme activities
if not completely removed (3). In addition, some strains such as JM101, JM110, and
HB101 have high levels of endonuclease activity, and yield DNA of lower quality than
that prepared from strains such as XL1-Blue, DH1, DH5α, and C600. The methylation and
growth characteristics of the host strain can also affect DNA isolation. If after performing
a QIAGEN large-construct preparation, the quality of purified DNA is not as expected, a
change of host strain should be considered. If difficulty is encountered with strains such as
TG1 and Top10, we recommend either reducing the amount of culture volume used for
cleared lysate preparation, or using the same amount of culture volume but doubling the
volumes of Buffers P1, P2, and P3 in order to improve the ratio of biomass to lysis buffers
for optimized lysis conditions.
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Inoculation

Bacterial cultures for BAC, PAC, P1, and cosmid preparations should always be grown
from a single colony isolated from a freshly streaked selective plate. Subculturing directly
from glycerol stocks, agar stabs, and liquid cultures is poor microbiological practice and
may lead to loss of the construct. Inoculation from plates that have been stored for a long
time may also lead to loss or mutation of the construct. 

The desired clone should be streaked from a glycerol stock onto a freshly prepared agar
plate containing the appropriate selective agent such that single colonies can be isolated.
This procedure should then be repeated to ensure that a single colony of an antibiotic-
resistant clone can be isolated. A single colony should be inoculated into 2–5 ml LB
medium (see page 11) containing the appropriate selective agent and grown to late
logarithmic phase (~8 h). Using a vessel with a volume at least four times greater than the
volume of media, the starter culture should then be diluted 1/500 to 1/1000 into a larger
volume of selective medium, and grown with vigorous shaking (~300 rpm) to late
logarithmic/stationary (12–16 hours). It is often convenient to grow the starter culture
during the day and the larger culture overnight for harvesting the following morning.

Antibiotics

Antibiotic selection should be applied at all stages of growth. Many large constructs in
use today do not contain the par locus (which ensures that the constructs segregate equally
during cell division in the absence of selective pressure). Daughter cells that do not receive
construct DNA will replicate much faster than construct-containing cells and can quickly
take over the culture.

Culture medium

The QIAGEN Large-Construct Kit protocol is optimized for use with cultures grown in
standard LB medium (see page 11), grown to a cell density of approximately 3–4 x 109

cells per ml. We advise harvesting cultures after approximately 12–16 hours of growth,
which is typically the transition from logarithmic into stationary growth phase. At this time,
the ratio of large-construct DNA to RNA is higher than during the logarithmic phase. Also
the DNA will not be degraded due to overaging of the culture, as can occur in the late
stationary phase. Please note the maximum recommended culture volumes given at the
beginning of the protocol. 
Several bacterial strains can grow to very high cell densities. It is best to assess the cell
density by measuring the OD600 of the culture and to reduce the culture volumes
accordingly or increase the volumes of lysis buffers P1, P2, and P3, if necessary. A high
ratio of biomass to lysis buffers will result in poor lysis conditions and subsequently low
DNA yield and purity.
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It is not recommended to use super rich growth media such as TB (terrific broth) or 2x YT.
Although TB or 2x YT have the obvious advantage of producing more bacteria (2–5 times),
this does not necessarily lead to greater yields or higher quality DNA. 
If rich media must be used, the culture volumes must be reduced according to the cell
density such that they match the capacity of the QIAGEN-tip used. If the culture volume
used is too high, alkaline lysis will be inefficient, resulting in lower yield than expected.
Furthermore, the excessive viscosity of the lysate will require that it is mixed vigorously,
resulting in shearing of bacterial genomic DNA and the large-construct DNA.

Measuring cell density

Photometric measurements of cell density can vary between different spectrophotometers.
The optical density reading of a bacterial culture is a measure of the light scattering, which
varies depending on the distance between the sample and the detector. 

Calibration of each individual spectrophotometer is required to facilitate accurate
conversion of OD600 measurements into the number of cells per milliliter. This can be
achieved by plating serial dilutions of a culture onto LB agar plates in the absence of
antibiotics. The counted colonies are used to calculate the cells per milliliter, which is then
set in relation to the measured OD600 values.

Pellet wet weight

If spectrophotometric measurement of  the cell density or calibration of the photometer is
not possible, another way of estimating the amount of cell harvest is the assessment of the
pellet wet weight. Typically a 1 liter, overnight shaker-culture of E. coli with a cell density
of 3–4 x 109/ml corresponds to a pellet wet weight of approximately 3 g/liter. 



2. Key steps in the QIAGEN Large-Construct Protocol
After lysis of bacteria under alkaline conditions and exonuclease digestion, the lysate is
applied under defined salt conditions to the QIAGEN-tip. Large-construct DNA is
selectively bound and purified from RNA, proteins, and other cellular contaminants.

Preparation of the cell lysate

DNA yield depends on the quality of the cell lysate used. Preparation of a cleared cell
lysate is therefore a critical step in the QIAGEN large-construct purification procedure,
which has been carefully designed to provide ideal lysis conditions.

After harvesting and resuspension, the bacterial cells are lysed in NaOH–SDS (Buffer P2)
in the presence of RNase A (1, 4). SDS solubilizes the phospholipid and protein
components of the cell membrane, leading to lysis and release of the cell contents. NaOH
denatures the chromosomal and large-construct DNAs, as well as proteins. The optimized
lysis time allows maximum release of large-construct DNA from the cell without release of
chromosomal DNA, while minimizing the exposure of the large construct to denaturing
conditions. Long exposure to alkaline conditions may cause the construct to become
irreversibly denatured. 

The lysate is neutralized by the addition of acidic potassium acetate (Buffer P3). The high
salt concentration causes KDS* to precipitate, and the denatured proteins, the majority of
the chromosomal DNA, and cellular debris become trapped in salt–detergent complexes.
Since any SDS remaining in the lysate will inhibit binding of DNA to QIAGEN Resin, the
solution must be thoroughly but gently mixed to ensure complete precipitation of the
detergent. 

Separation of the large-construct DNA from chromosomal DNA is based on exonuclease
digestion of nicked DNA. Chromosomal DNA is nicked during the lysis process and
subsequently digested, while the majority of the large-construct DNA in the solution
remains intact . Since chromosomal fragments have a similar negative charge density to 
large-construct DNA, the two species would not be separated on QIAGEN 
Anion-Exchange Resin and would elute under the same salt conditions if chromosomal
DNA was not removed by the exonuclease digestion step.

RNase A, which is added at the beginning of the procedure, digests the liberated RNA
efficiently during the alkaline lysis. The resulting RNA fragments do not bind to QIAGEN
Resin under the salt and pH conditions present in the lysate.

The precipitated debris is removed by high-speed centrifugation and subsequent filtration,
producing a cleared lysate for exonuclease digestion and subsequent loading onto the
QIAGEN-tip. It is important that the lysate is clear at this stage to ensure optimal
exonuclease digestion. 

* KDS: Potassium dodecyl sulfate
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Exonuclease digestion of chromosomal DNA

DNA in the cleared lysate is precipitated with isopropanol and redissolved in exonuclease
reaction buffer. ATP solution and ATP-Dependent Exonuclease are then added to the
sample. Chromosomal DNA and nicked large-construct DNA are digested by the
exonuclease and only supercoiled, intact large-construct DNA remains. Subsequent
addition of Buffer QS allows adjustment of conditions for DNA binding to QIAGEN Resin. 

DNA binding and washing on the QIAGEN-tip

The digested preparation is loaded onto a pre-equilibrated QIAGEN-tip and the sample
enters the column by gravity flow. The salt and pH conditions of the digested preparation
and the superior selectivity of QIAGEN Resin ensure that only DNA binds, while degraded
RNA, cellular proteins, and metabolites are not retained and appear in the flow-through
fraction.

The QIAGEN-tip is then washed with medium-salt buffer (Buffer QC) which completely
removes any remaining contaminants, such as traces of RNA and protein (e.g., 
RNase A), without affecting the binding of the large-construct DNA. Buffer QC also
disrupts nonspecific interactions, and allows removal of nucleic acid-binding proteins
without the use of phenol. The low concentration of alcohol in the wash buffer eliminates
nonspecific hydrophobic interactions, further enhancing the purity of the bound DNA. The 
large-construct DNA is then efficiently eluted from the QIAGEN-tip with high-salt buffer
(Buffer QF). Use of prewarmed Buffer QF (elution buffer) provides more efficient elution of
the large DNA molecules. For further information about QIAGEN Anion-Exchange Resin,
see Appendix C, page 32.

Desalting and concentration

The eluted large-construct DNA is desalted and concentrated by isopropanol precipitation.
Precipitation is carried out at room temperature to minimize coprecipitation of salt. After
centrifugation, the DNA pellet is washed with 70% ethanol to remove residual salt and to
replace the isopropanol with ethanol, which is more volatile and easily removed. The
purified DNA is briefly air-dried and redissolved in a small volume of TE buffer, pH 8.0,
or Tris·Cl, pH 8.5, and is ready for use in cloning, sequencing, transfection, labeling, or
any other experimental procedure. 
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Appendix A
Protocol for High Yields of Large-Construct DNA without
Removal of Genomic DNA
This streamlined protocol does not include an exonuclease digestion step and provides
very high yields of BAC/PAC/P1/cosmid DNA. It is recommended for less sensitive down-
stream applications that do not require genomic DNA-free preparations, since genomic
contamination can comprise up to 30% of the large-construct DNA preparation.
Depending on the construct and the host strain used, yields of up to 150 µg BAC/PAC/P1
DNA or up to 400 µg cosmid DNA are obtained with this protocol.

If genomic DNA-free isolate is required, please refer to the standard protocol, which
includes an exonuclease digestion step (pages 12–16).

Recommended culture volumes

Construct QIAGEN-tip 500

BAC 500 ml
PAC 500 ml 
P1 500 ml
Cosmid 500 ml

Important notes before starting

• Add RNase A solution to Buffer P1 before use. Use one vial of RNase A (centrifuge
briefly before use) per bottle of Buffer P1, to give a final concentration of 100 µg/ml.

• Check Buffer P2 for SDS precipitation due to low storage temperatures. If necessary,
dissolve the SDS by warming to 37°C.

• Prechill Buffer P3 to 4°C.

• Prewarm elution Buffer QF to 65°C for use in step 12. 

• Do not exceed the culture volumes recommended above as this will alter the ratio of
biomass to lysis reagent and lead to inefficient cell lysis.
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Procedure
1. Isolate a single colony from a freshly streaked selective plate and inoculate a starter

culture of 2–5 ml LB medium containing the appropriate selective antibiotic. Incubate
for ~8 h at 37°C with vigorous shaking in a flask with a volume at least 4 times the
volume of the culture.

2. Dilute 0.5–1.0 ml of the starter culture into 500 ml selective LB medium (1/500 to
1/1000 dilution). Grow at 37°C for 12–16 h with vigorous shaking (~300 rpm).

Use a flask or vessel with a volume at least 4 times the volume of the culture. The
culture should reach a cell density of approximately 3–4 x 109 cells per ml.

3. Harvest the bacterial cells by centrifugation at 6000 x g for 15 min at 4°C. 

6000 x g corresponds to 6000 rpm in Sorvall GSA or GS3 or Beckman JA-10 rotors.
Remove all traces of supernatant by inverting the open centrifuge tube until all
medium has been drained.

⊗ If you wish to stop the protocol and continue later, freeze the cell pellet at –20°C.

4. Resuspend the bacterial pellet in 20 ml Buffer P1.

For efficient lysis it is important to use a vessel that is large enough to allow complete
mixing of the lysis buffers. Ensure that RNase A has been added to Buffer P1. The
bacteria should be resuspended completely by vortexing or pipetting up and down
until no cell clumps remain.

Note: If no centrifugation tubes suitable for 60 ml volumes are available, the
resuspended bacteria can be split into 2 x 10 ml. The two batches should be
processed separately through steps 5 and 6 and then combined after step 7, before
the filtration step.

5. Add 20 ml Buffer P2, mix gently but thoroughly by inverting 4–6 times, and incubate
at room temperature for 5 min.

Do not vortex, as this will result in shearing of both genomic and large
BAC/PAC/P1/cosmid DNA. The lysate should appear viscous. Do not allow the
lysis reaction to proceed for more than 5 min. After use, the bottle containing Buffer
P2 should be closed immediately to avoid acidification from CO2 in the air.

6. Add 20 ml chilled Buffer P3, mix immediately but gently by inverting 4–6 times, and
incubate on ice for 10 min.

Precipitation is enhanced by using chilled Buffer P3 and incubating on ice. After
addition of Buffer P3, a fluffy white material forms and the lysate becomes less
viscous. The precipitated material contains genomic DNA, proteins, cell debris, and
KDS*. Thorough mixing avoids localized KDS precipitation. Do not vortex, as this
will result in shearing of the large BAC/PAC/P1/cosmid DNA.

* KDS: Potassium dodecyl sulfate



QIAGEN Large-Construct Kit Handbook  05/2002 29

7. Centrifuge at ≥20,000 x g for 30 min at 4°C. Remove supernatant containing
BAC/PAC/P1/cosmid DNA promptly.

Before loading into the centrifuge, the sample should be mixed again. Centrifugation
should be performed in non-glass tubes (e.g., polypropylene). A centrifugal force of
20,000 x g corresponds to 12,000 rpm in a Beckman JA-17 rotor or 13,000 rpm
in a Sorvall SS-34 rotor. After centrifugation, the supernatant should be clear.

Note: If the sample has been processed in two batches from step 4, they should be
combined now for step 8.

8. Filter the lysate through a folded filter prewetted with distilled water.

9. Equilibrate a QIAGEN-tip 500 by applying 10 ml Buffer QBT, and allow the column
to empty by gravity flow.

Flow of buffer will begin automatically by reduction in surface tension due to the
presence of detergent in the equilibration buffer. Allow the QIAGEN-tip to drain
completely. QIAGEN-tips can be left unattended, since the flow of buffer will stop
when the meniscus reaches the upper frit in the column.

10. Apply the sample from step 8 to the QIAGEN-tip and allow it to enter the resin by
gravity flow. This will require 2 loading steps due to the large sample volume.

11. Wash the QIAGEN-tip with 2 x 30 ml Buffer QC.

12. Elute DNA with 15 ml Buffer QF, prewarmed to 65°C.

Use of prewarmed Buffer QF will make elution of the large DNA molecules more efficient.
Collect the eluate in a 30 ml tube. Use of polycarbonate centrifuge tubes is not
recommended as polycarbonate is not resistant to the alcohol used in subsequent steps.

⊗ If you wish to stop the protocol and continue later, store the eluate at 4°C. Storage
periods longer than overnight are not recommended.

13. Precipitate DNA by adding 10.5 ml (0.7 volumes) room-temperature isopropanol to
the eluted DNA. Mix and centrifuge immediately at ≥15,000 x g for 30 min at 4°C.
Carefully decant the supernatant.

All solutions should be at room temperature in order to minimize salt precipitation.
Centrifugation is carried out at 4°C to prevent overheating of the sample. A
centrifugal force of 15,000 x g corresponds to 9500 rpm in a Beckman JS-13 rotor
and 11,000 rpm in a Sorvall SS-34 rotor. Isopropanol pellets have a glassy
appearance and may be more difficult to see than the fluffy, salt-containing pellets
that result from ethanol precipitation. Marking the outside of the tube before
centrifugation allows the pellet to be more easily located. Isopropanol pellets are also
more loosely attached to the side of the tube, and care should be taken when
removing the supernatant.



14. Wash DNA pellet with 5 ml room-temperature 70% ethanol, and centrifuge at
≥15,000 x g for 15 min. Carefully decant the supernatant without disturbing the pellet.

The 70% ethanol removes precipitated salt and replaces isopropanol with the more
volatile ethanol, making the DNA easier to redissolve.

15. Air-dry the pellet for 5–10 min, and redissolve the DNA in a suitable volume of buffer
(e.g., TE buffer, pH 8.0, or 10 mM Tris·Cl, pH 8.5).

Redissolve the DNA pellet by rinsing the walls to recover all the DNA, especially if
glass tubes have been used. Alternatively, dissolve DNA overnight at room
temperature or at 55°C for 1–2 h with gentle agitation. Pipetting the DNA up and
down to promote resuspension may cause shearing and should be avoided.
Overdrying the pellet will make the DNA difficult to redissolve. The DNA may 
also be difficult to dissolve the buffer used is too acidic. DNA dissolves best under
slightly alkaline conditions.
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Appendix B
Composition of buffers

Buffer Composition Storage

Buffer P1 50 mM Tris·Cl, pH 8.0; 2–8°C,
(resuspension buffer) 10 mM EDTA; after addition

100 µg/ml RNase A of RNase A

Buffer P2 (lysis buffer) 200 mM NaOH, 1% SDS Room temp.

Buffer P3 3.0 M potassium acetate, Room temp. 
(neutralization buffer) pH 5.5 or 2–8°C

Buffer QBT 750 mM NaCl; 50 mM MOPS, Room temp.
(equilibration buffer) pH 7.0; 15% isopropanol; 

0.15% Triton®‚ X-100

Buffer QC (wash buffer) 1.0 M NaCl; 50 mM MOPS, Room temp. 
pH 7.0; 15% isopropanol

Buffer QF (elution buffer) 1.25 M NaCl; 50 mM Tris·Cl, Room temp. 
pH 8.5; 15% isopropanol

Exonuclease Solvent 20 mM KCl; 20 mM KPO4, Room temp.
pH 7.5

TE 10 mM Tris·Cl, pH 8.0; Room temp.
1 mM EDTA 

Preparation of LB medium

Dissolve 10 g tryptone, 5 g yeast extract, and 10 g NaCl in 800 ml distilled water. Adjust
the pH to 7.0 with 1 M NaOH. Adjust the volume to 1 liter with distilled water. Sterilize
by autoclaving.
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Appendix C

General information about QIAGEN Anion-Exchange Resin

QIAGEN-tips contain a unique, patented anion-exchange resin that eliminates the need
for expensive equipment and reagents such as ultracentrifuges, HPLC/FPLC® apparatus‚
or CsCl. Toxic and mutagenic substances such as phenol, chloroform, and ethidium
bromide are also not required.

Large-construct purification using QIAGEN Resin is based on the interaction between
negatively charged phosphates of the DNA backbone and positively charged DEAE
groups on the surface of the resin. The salt concentration and pH of the buffers used
determine whether DNA is bound or eluted from the column. The key advantage of
QIAGEN Anion-Exchange Resin arises from its exceptionally high charge density. The
resin consists of defined silica beads with a particle size of 100 µm, a large pore size,
and a hydrophilic surface coating. The large surface area allows dense coupling of the
DEAE groups. Large-construct DNA remains tightly bound to the DEAE groups over a wide
range of salt concentrations. Impurities such as RNA, protein, carbohydrates, and small
metabolites are washed from QIAGEN Resin with medium-salt buffers, while large-
construct DNA remains bound until eluted with a high-salt buffer.

The separation range of QIAGEN Resin is extremely broad, extending from 0.1 M to 
1.6 M salt, allowing DNA to be efficiently separated from RNA and other impurities. In
contrast, conventional anion-exchangers, based on cellulose, dextran or agarose, have
separation ranges of only up to 0.4 M salt, so that binding and elution of all substances
is limited to a narrow range of salt concentrations. This means that the elution peaks of
proteins, RNA, and DNA overlap extensively with one another, and a satisfactory
separation cannot be achieved. Thus the separation and purification qualities of QIAGEN
Resin as well as its ease of use surpass those of conventional anion-exchange resins.

Purity and biological activity

Nucleic acids prepared on QIAGEN Resin are of equivalent or superior purity to nucleic
acids prepared by two rounds of purification using CsCl gradients. DNA prepared using
QIAGEN-tips has been tested with restriction endonucleases, polymerases (including Taq
DNA polymerase), DNA ligases, phosphatases, and kinases. Subsequent procedures
such as transfection, transformation, sequencing, cloning, and in vitro transcription and
translation proceed with optimal efficiency.
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Stability

QIAGEN Resin is stable for up to 6 hours after equilibration. Beyond this time, the
separation characteristics of the resin will begin to change, and it will no longer be
effective. QIAGEN-tips may be reused within 6 hours for the same sample by 
re-equilibrating the resin with Buffer QBT after the first elution. QIAGEN Resin will not
function in the presence of anionic detergents such as SDS, or at a pH less than 4.0.

Buffers

The binding, washing, and elution conditions for QIAGEN Resin are strongly influenced
by pH. Deviations from the appropriate buffer pH values at a given salt concentration may
result in losses of the desired nucleic acid. 

Buffers, such as MOPS, sodium phosphate, Tris·Cl, and sodium acetate can be used at
the indicated pH. MOPS (3-[N-morpholino]propanesulfonic acid, pKa 7.2) is frequently
the buffer of choice in QIAGEN protocols, since it has a higher buffering capacity at 
pH 7.0 than sodium phosphate, Tris·Cl, or sodium acetate buffers.

SDS and other anionic detergents interfere with the binding of nucleic acids to QIAGEN
Resin by competing for binding to the anion-exchange groups. If SDS is used during
sample preparation, it must be removed through steps such as potassium acetate
precipitation or alcohol precipitation prior to column application. SDS removal steps are
incorporated into the QIAGEN protocols described in this manual.
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Patented or patent-pending technology and/or registered or registration-pending trademark of QIAGEN: 
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DH10B and DH5α are trademarks of Life Technologies.
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Product Contents Cat. No.

QIAGEN Large-Construct Kit

QIAGEN Large-Construct Kit (10)* 10 QIAGEN-tip 500, Reagents, Buffers, 12462
ATP-Dependent Exonuclease*

Related BAC purification products

R.E.A.L. Prep 96 Plasmid Kit (4)†‡ For 4 x 96 rapid extraction alkaline 26171
lysis minipreps: 4 QIAfilter™ 96 Plates, 
Square-Well Blocks, Tape Pads, 
Reagents, Buffers

48-Well Blocks (24) 48-well blocks with 5 ml wells, 24 per case 19577

Related plasmid purification kits

HiSpeed™ Plasmid Kits

HiSpeed Plasmid Midi Kit (25) 25 HiSpeed Midi Tips, 12643
25 QIAfilter Midi Cartridges, 
25 QIAprecipitator™ Midi Modules, 
plus Syringes, Reagents, Buffers

HiSpeed Plasmid Maxi Kit (10) 10 HiSpeed Maxi Tips, 12662 
10 QIAfilter Maxi Cartridges, 
10 QIAprecipitator Maxi Modules, 
plus Syringes, Reagents, Buffers

HiSpeed Plasmid Maxi Kit (25) 25 HiSpeed Maxi Tips, 12663 
25 QIAfilter Maxi Cartridges, 
25 QIAprecipitator Maxi Modules, 
plus Syringes, Reagents, Buffers

*  ATP solution required for exonuclease digestion is not provided.
† Requires use of QIAvac 96; please inquire.
‡ BAC purification using the R.E.A.L. Prep 96 procedure requires the use of 48-well blocks to provide optimal

cultivation conditions for the BAC clones. 48-well blocks are not provided in the R.E.A.L. Prep 96 Plasmid Kit
and must be purchased separately.

Ordering Information
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Product Contents Cat. No.

QIAGEN Plasmid Kits

QIAGEN Plasmid Midi Kit (25) 25 QIAGEN-tip 100, Reagents, Buffers 12143

QIAGEN Plasmid Midi Kit (100) 100 QIAGEN-tip 100, Reagents, Buffers 12145

QIAGEN Plasmid Maxi Kit (10) 10 QIAGEN-tip 500, Reagents, Buffers 12162

QIAGEN Plasmid Maxi Kit (25) 25 QIAGEN-tip 500, Reagents, Buffers 12163

QIAGEN Plasmid Maxi Kit (100) 100 QIAGEN-tip 500, Reagents, Buffers 12165

QIAGEN Plasmid Mega Kit (5) 5 QIAGEN-tip 2500, Reagents, Buffers 12181

QIAGEN Plasmid Mega Kit (25) 25 QIAGEN-tip 2500, Reagents, Buffers 12183

QIAGEN Plasmid Giga Kit (5) 5 QIAGEN-tip 10000, Reagents, Buffers 12191

QIAfilter Plasmid Kits

QIAfilter Plasmid Midi Kit (25) 25 QIAGEN-tip 100, Reagents, Buffers 12243 
25 QIAfilter Midi Cartridges

QIAfilter Plasmid Midi Kit (100) 100 QIAGEN-tip 100, Reagents, Buffers, 12245
100 QIAfilter Midi Cartridges

QIAfilter Plasmid Maxi Kit (10) 10 QIAGEN-tip 500, Reagents, Buffers, 12262 
10 QIAfilter Maxi Cartridges

QIAfilter Plasmid Maxi Kit (25) 25 QIAGEN-tip 500, Reagents, Buffers, 12263
25 QIAfilter Maxi Cartridges

QIAfilter Plasmid Mega Kit (5) 5 QIAGEN-tip 2500, Reagents, Buffers, 12281 
5 QIAfilter Mega-Giga Cartridges

QIAfilter Plasmid Giga Kit (5) 5 QIAGEN-tip 10000, Reagents, Buffers, 12291 
5 QIAfilter Mega-Giga Cartridges

EndoFree® Plasmid Kits

EndoFree Plasmid Maxi Kit (10) 10 QIAGEN-tip 500, Reagents, 12362 
10 QIAfilter Maxi Cartridges, 
Endotoxin-free Buffers

EndoFree Plasmid Mega Kit (5) 5 QIAGEN-tip 2500, Reagents, 12381
5 QIAfilter Mega-Giga Cartridges, 
Endotoxin-free Buffers

EndoFree Plasmid Giga Kit (5) 5 QIAGEN-tip 10000, Reagents, 12391
5 QIAfilter Mega-Giga Cartridges, 
Endotoxin-free Buffers

Ordering Information
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Product Contents Cat. No.

Accessories
QIArack 1 rack for 12 x QIAGEN-tip 20, 19015

8 x QIAGEN-tip 100, 
6 x QIAGEN-tip 500 
or HiSpeed Midi Tips, 
4 x QIAGEN-tip 2500 or 
HiSpeed Maxi Tips, and 
10 QIAfilter Midi or Maxi Cartridges

Plasmid Buffer Set Buffers P1, P2, P3, QBT, QC, QF, 19046
RNase A; for 100 plasmid mini-, 
25 midi-, or 10 maxipreps

Buffer P1  500 ml Resuspension Buffer 19051 
(RNase A not included)

Buffer P2  500 ml Lysis Buffer 19052

Buffer P3 500 ml Neutralization Buffer 19053

RNase A 2.5 ml (100 mg/ml; 7000 units/ml, solution) 19101

Ordering Information
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Argentina
Tecnolab S.A.
Charlone 144 - C1427BXD
Capital Federal
Tel: (011) 4555 0010
Fax: (011) 4553 3331
E-mail: info@tecnolab.com.ar
Web site: www.tecnolab.com.ar

Austria/Slovenia
VWR International GmbH
Zimbagasse 5
1147 Wien
Austria
Tel: (01) 576 00 0
Fax: (01) 576 00 350
E-mail:   merck-wien@merckeurolab.at
Web site: www.vwr.com

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: www.westburg.nl

Brazil
Uniscience do Brasil  
Av. Cândido Portinari, 933/937 
05114-001 São Paulo - SP 
Brazil
Tel: 011 3622 2320 
Fax: 011 3622 2323
E-mail: info@uniscience.com 
Web site: www.uniscience.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: info@genehk.com
Beijing: gene@public2.bta.net.cn
Shanghai: gene@public.sta.net.cn
Chengdu: gene@public.cd.sc.cn
Guangzhou:
gzyitao@public.guangzhou.gd.cn

Cyprus
Scientronics Ltd
34, Zenonos Sozou Str.
1075 Lefkosia
Tel: 02-765 416
Fax: 02-764 614
E-mail: sarpetsa@spidernet.com.cy

Czech Republic
BIO-CONSULT spol. s.r.o.
Boz̆ejovická 145
142 01 Praha-Libus̆
Tel/Fax: (420) 2 417 29 792
E-mail: bio-cons@login.cz
Web site: www.bio-consult.cz

Denmark
VWR International ApS
Roskildevej 16
2620 Albertslund
Tel: 43 86 87 88
Fax: 43 86 87 90
E-mail: info@dk.vwr.com
Web site: www.vwr.com

Egypt
Clinilab
P.O. Box 12 El-Manial
4, 160 St., El-Etehad Square
Riham Tower, El-Maadi
Cairo
Tel: 52 57 212
Fax: 52 57 210
E-mail: Clinilab@link.net

Finland
VWR International Oy
Niittyrinne 7
02270 Espoo
Tel: (09) 804 551 
Fax: (09) 8045 5200
E-mail: info@fi.vwr.com
Web site: www.vwr.com

Greece
BioAnalytica S.A.
11, Laskareos Str.
11471 Athens
Tel: (10)-640 03 18
Fax: (10)-646 27 48 
E-mail: bioanalyt@hol.gr

India
Genetix
C-88, Kirti Nagar
Lower Ground Floor
New Delhi-110 015
Tel: (011)-542 1714

or (011)-515 9346 
Fax: (011)-546 7637
E-mail: genetix@nda.vsnl.net.in

Israel
Westburg (Israel) Ltd.
1, Habursekai St. Kiriat Ha'asakim
Beer Sheva 84899
Tel: 08-6650813/4

or 1-800 20 22 20 (toll free) 
Fax: 08-6650934
E-mail: info@westburg.co.il
Web site: www.westburg.co.il

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

Malaysia
RESEARCH BIOLABS SDN. BHD.
11-A, Jalan BK 5A/2
Bandar Kinrara 
47100 Puchong, Selangor Darul Ehsan
Tel: (603)-8070 3101
Fax: (603)-8070 5101
E-mail: biolabs@tm.net.my
Web site: www.researchbiolabs.com

Mexico
Quimica Valaner S.A. de C.V.
Jalapa 77, Col Roma
Mexico D.F. 06700
Tel: (55) 55 25 57 25
Fax: (55) 55 25 56 25
E-mail: qvalaner@infosel.net.mx

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: 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: www.biolab.co.nz

Norway
VWR International AS
Kakkelovnskroken 1
P.B. 45, Kalbakken, 
0901 Oslo
Tel: 22 90 00 00
Fax: 22 90 00 40
E-mail: info@no.vwr.com
Web site: www.vwr.com

Poland
Syngen Biotech Sp.z.o.o.
ul.Legnicka 62 A
54-204 Wroclaw
Tel: (071) 351 41 06

or 0601 70 60 07
Fax: (071) 351 04 88
E-mail: info@syngen.com.pl
Web site: www.syngen.com.pl

Portugal
IZASA PORTUGAL, LDA
Rua do Proletariado, 1 - Quinta do
Paizinho
2795-648 Carnaxide
Tel: (21) 424 7312
Fax: (21) 417 2674

Singapore
Research Biolabs Pte Ltd
211 Henderson Road #14-01
Henderson Industrial Estate
Singapore 159552
Tel: 2731066
Fax: 2734914
E-mail: biolabs@singnet.com.sg

Slovak Republic
BIO-CONSULT Slovakia spol. s.r.o.
Ruz̆ová dolina 6
SK-821 08 Bratislava 2
Tel/Fax: (02) 5022 1336
E-mail: bio-cons@post.sk
Web site: www.bio-consult.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: www.scb.co.za

Spain
IZASA, S.A.
Aragón, 90
08015 Barcelona
Tel: (93) 902.20.30.90
Fax: (93) 902.22.33.66
E-mail: suministros@izasa.es

Sweden
VWR International AB 
Fagerstagatan 18A
163 94 Stockholm
Tel: (08) 621 34 00
Fax: (08) 760 45 20
E-mail: info@se.vwr.com
Web site: www.vwr.com

Taiwan
TAIGEN Bioscience Corporation
3F. No. 306, Section 4
Chen-Der Road
111 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

Central & South America
(except Argentina and Brazil)
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: www.labtrade.com

Hungary
Kasztel-Med Co. Ltd.
Kelenhegyi út 22
H-1118
Tel: (01) 385 3887
Fax: (01) 3810695
E-mail: info@kasztel.hu
Web site: kasztel.hu

Estonia
PEAI-Est OÜ
Riia 185
51014 Tartu
Tel: (051) 65 830
Fax: (07) 383 360
E-mail: langel@ut.ee

Saudi Arabia
Abdulla Fouad Co. Ltd.
Medical Supplies Division
Prince Mohammed Street
P.O. Box 257, Dammam 31411
Kingdom of Saudia Arabia
Tel: (03) 8324400
Fax: (03) 8346174
E-mail:
sadiq.omar@abdulla-fouad.com

Turkey
Medek Medikal Ürünler
ve Saglik Hizmetleri A.S.
Bagdat Cad. 449 D.9 Suadiye
81070 Istanbul
Tel: (216) 302 15 80
Fax: (216) 302 15 88
E-mail: akialp@turk.net

All other countries

QIAGEN GmbH, Germany

QIAGEN
Follow the blue text link to find the lastest contact information from QIAGEN offices and distributors posted on our website.


http://www.qiagen.com/qiagenww.asp
http://www.qiagen.com/qiagenww.asp#Distributors
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